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Castings Provide Comfort 
for Winter Driving 


EMEMBER way back in the early 
days of the automobile, when 
only the very brave even contemplated 
operating an auto during the winter 
months? Long before the first snow 
the car was jacked up, tires removed, 

















Courtesy Central Specialty Co., Ypsilanti, Mich. 


The Heater Is Built from Gray Iron and Alu 
minum Castings 


and there it remained until the robins 
returned in the spring. Times have 
changed and winter now is no barrier 
to automobile driving, due much to 
perfection of design and the develop- 
ment of new features. The car heater 
is one of the many accessories which 
add to the comfort in cold weather. 
Various types of heaters are on the 
market, utilizing heat secured from 
several parts of the engine. An inter- 
esting type, which was placed on the 
market last fall, consists of two parts, 
as shown in the accompanying illus- 
tration, one being a cast iron man- 
ifold and the other an individual heat- 
ing chamber of cast aluminum extend- 
ing along the top of the manifold. 
Some units are made entirely of gray 
iron. Regardless of the type of car 
heater, it is interesting to note that 
castings in some form are used ex- 
tensively in the construction of the 
unit. 


Find Where Castings Can Be Sold 
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AVING specialized in the production of 
H power transmission machinery for all pur- 

poses over a period of 45 years, it is only 
natural to find that the Hill Clutch Machine & 
Foundry Co., Cleveland, should have developed 
and installed in its own plant some interesting 
examples of power driven machinery, also some 
interesting examples of the application of power 
outside the usual or orthodox lines. 

Examples of both kinds may be noted in vari- 
ous parts of the plant which recently has been 
extended and rearranged to a considerable ex- 
tent. The present description is confined to the 
foundry, a brick and steel building 121 x 242 
feet, representing the last word in foundry de- 
velopment when it was erected and placed in op- 
eration. A comprehensive the 
foundry with its many ultra modern features ap- 
peared in THE FounprRy at 
that time several ago. 

In recent years the trend has 


description of 


years 


been toward the acceptance of 
steadily increasing volume of 
so-called outside or general 
jobbing work and this in turn 
has been responsible for sev- 
eral innovations in equipment 
and methods. A 
part of this outside work is for 
machine tools demanding cast- 
ings of great and 
strength and in some instances 
with 
Semisteel 


considerable 


accuracy 


surfaces to resist wear. 
with the 
steel content in some instances 
up to 65 per cent, are melted 
and poured into the molds for 
these castings. Melted at an 


extremely high temperature 


mixtures 


Fig. 2 


Molds Loaded on a Pair of Cast Iron Cars Are 
Oven Fired at the Back Through a Special Device 


Adapt 


Fig. 1—Machine 

Tool Casting Molded 

in Set of Dry Sand 
Cores 


2900 degrees Fahr. is claimed—and 
poured into dry sand molds, this 
metal assumes a pearlitic structure, 
shows great strength and density 
and the machined surface 
polished to the brilliancy of steel. 
Three recently introduced pieces 
of equipment help to reduce operat 
ing cost and thus contribute in a marked degree 
to the continued operation of the foundry on an 
almost full time schedule—although with a de- 
creased force—during the present period of busi- 
ness depression. The first is a transfer car for 
carrying materials and equipment into and out 
of the foundry on a standard gage railroad 
track. The second is an oven for drying molds 
beyond the former capacity, and the third is a 
mechanical device for preparing the sand. The 
three are set down in the foregoing order, not to 
indicate the order of their importance, but mere- 
ly for convenience in presentation. Each one of 
the three is important in itself, but in addition 
the operation of each one is dependent to a cer- 
tain extent on the operation of the other two, and 
all three are hooked up intimately with the gen- 
eral and usual daily operation of the foundry. 


may be 





Dried in a Steel Panel 
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Mechanical Equipment 


‘To Jobbing Foundry 


Construction and operation of the 
car were suggested by the fact that 
a spur from the New York Central 
railroad enters the yard of the Hill 
Clutch Machine & Foundry Co. 
Branches from this spur extend to 
all parts of the yard and one branch 
enters the foundry through a large 
door in the side near one end of the 
building. This branch extends 
through the cleaning room of the 
foundry and into the machine shop. 
In the foundry the track comes 
under the span of two cranes, one Fig. 4—A 
in the central and one in one of the 
side bays and facilitates loading. 

The transfer car running on this track may be 
loaded or unloaded readily by either or both 
cranes, and may be loaded or unloaded just as 
readily by a locomotive crane constantly on duty 
in the yard. 

In passing it may be said that this crane loads 
and unloads the transfer car, shunts railroad 
cars to any desired position in the yard, unloads 
pig iron, scrap, coke, limestone and sand. It 
lifts the materials for charging the cupola from 
stock piles in the yard to an open floor, on a level 
with the charging floor of the cupola. Sand is 





Fig. 3—The Firing Chamber at the Back of the Oven Is Provided with an Air 
Duct and Bypass for Admission of Air To the Oven 
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Converted Automobile Truck Carries Equipment and Mate- 


rials into and Out of the Foundry 


lifted from the cars with a grab bucket and dis- 
charged through chutes in the wall into bins on 
the inside of the building, core sand in the vicin- 
ity of the coremaking department at one end of 
the building and molding sand at the opposite 
end. 

Possibly if the railroad tracks had not been in 
existence a different method might have been 
adopted, but with the tracks already laid and 
with the experience of a smaller self-propelled 
transfer car to serve as a precedent, the con- 
struction and operation of the present large unit 
may be regarded as the cul- 
mination of a process of evolu- 
tion. A White truck was pur- 
chased for the purpose. For- 
tunately the gage on a pair 
of truck wheels is approxi- 
mately the same as the stand- 
ard gage on railroad rolling 
stock, 4 feet, 7 11/16 inches, 
therefore no change was need- 
ed on the axles. In fact all 
that was done was to remove 
the tires, turn a seat on the ex- 
isting rims and then adjust 
cast iron flanged tires in place 
of the rubber tires. The tires 
were cast in the foundry from 
a hard iron mixture and under 
ordinary conditions probably 
will outlive the chassis. The 
face of the rim was not chilled, 











but was given a light cut in the ma- 
chine shop to secure smoothness of 
operation. 

The side beams of the chassis were 
extended 4 feet at the back and a 
light welded steel platform 7 feet 6 
inches x 17 feet was attached to this 
frame. The driving gear was left in- 
tact with the exception that the steer- 
ing apparatus was disconnected. Mani- 
festly the driver of a flange wheeled 
vehicle running on a pair of rails, has 
no opportunity of making either right 
or left hand turns. The passage of 
the car is limited to the area cov- 
ered by the network of railroad lines 
in the yvard and which in this in- 
stance are connected to each other 
by suitable switches. 

A typical load of approximately 10 
tons, including empty flasks, over iron 
scrap and boxes of spent core sand, 





tion to a certain measure of dissatis- 
faction which always accompanies 
the attempt to dry molds and cores 
in the one oven, induced the manage- 
ment to install the oven shown in 
Figs. 2 and 3 for the express purpose 
of drying large molds. The oven was 
designed and erected by Young Broth- 
ers Co., Detroit, and presents many 
interesting features. It is 16 feet 
wide, 10 feet 6 inches high and 26 
feet from front to back. 

Double jack-knife doors with ta- 
pered edges insure a close fit. The 
walls and roof are No. 16 gage steel 
telescoping panels with 4 inches of 
rock wool insulation. With this form 
of construction the oven may be 
taken down, re-erected or changed in 
size should future requirements de- 
mand any of these changes. 

Heat from the firing chamber on the 
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Fig. 5 


is shown in the illustration. Fig. 4. 
Up to the present no attempt has been 
made to test the ultimate capacity of 
the car. With iron wheels on steel 
rails it is apparent that the ultimate 
or total capacity is dependent on the 
strength of the platform rather than 
on the tractive capacity of the en- 
gine. In all probability, the engine 
will pull the maximum load the plat 
form will support. 

However, this is a remote contin 
gency, since in the ordinary opera- 
tion of the foundry, flasks and other 
materials are moved frequently in 
comparatively small lots. 

Dry sand cores enter extensively 
into the construction of many molds 
in this foundry, hence the four load 
ed steel boxes of spent core sand 
shown in Fig. 4. The boxes are 
placed on the floor of the cleaning 
room where the sand is shoveled into 
them as it accumulates. One of the 
loaded boxes on 
In the vard the lo 


comotive crane empties the box in a 


cranes places the 


the transfer cai 


place set apart for the purpose. Pe 
riodically this sand and other waste 
material are loaded by a grab bucket 
nto railroad cars and hauled away 
by the railroad company for ballast 
and fills. 

Crowded oven conditions in addi 


Showing Detail of Simple Device 


for Hooking the Oven Cars Together 


outside enters the oven through a 
single opening near the bottom of the 
rear wall in the center. Gas and steam 
escape through two vent pipes with 
openings close to the floor, at the side 


near the door. One of these vent 
pipes may be noted in Fig. 2 also a 


continuation of the pipe against the 
ceiling where it joins the pipe leading 
from the other or—in the present in- 
stance—the right side of the oven. 
These vent pipes discharge into a 
stack on the roof, 18 inches in diam- 
eter and 30 feet high. 

The heating unit, shown in Fig. 3 
is located outside and with its side 
parallel to the rear wall of the oven. 
It includes both firing and combus 
adaptable to using 
In this instance coke 


tion chambers 
coke, gas or oil 
is used. Air from a small blower is 
discharged through a vertical duct 
with an opening under the grates in 
the ash pit. Openings from the ash 
pit lead air to the front wall and 
also over the coke fire bed. An ad 
justable bypass leads _ horizontally 
trom the vertical duct as shown on the 
outside of the chamber, to a_ point 
close to where the heat enters the 
oven. With this bypass, the operator 
can regulate the amount of fresh air 
entering the oven without regard to 


the amount of coke burned in the fir- 


ing chamber. It is claimed that with 
a full oven, a temperature of 700 de 
grees Fahr. can be attained in little 
over an hour. 

The oven car in two sections, each 
section 12 feet square, is a plain open 
sand gray iron casting made in a mold 
in the foundry floor with no furthe: 
equipment than a couple of straight 
edges and a corebox. A wall 8 inches 
high was built around a level bed i2 
feet square and then a set of rectangu 
lar dry sand cores was arranged 01 
this bed to form pockets divided by 
3-inch walls. The mold was gated 
both ends and the metal was poure: 
from two ladles. The two sections ot 
the car are alike and their flat, level 
tops constitute an eloquent tribute to 
the high temperature of the iron fron 
which they were poured. 

Equipped with coupling gear thr 
cars may be used singly or in tandem 
A cable reeved through a 
anchored in the floor near the inne 
end of the oven, and through anoth« 
sheave anchored in the foundry floo 
approximately 30 feet from the oven 
attached to thi 


sheave 


entrance, muy be 
crane hook and utilized for pullin 
the cars into and out of the oven. 


Moves on Ball Bearings 


Instead of moving on wheels, thie 
oven cars travel backward and fo 
ward on two rows of 5-inch cast iro 
balls set in paralll 
iron ball races. Cast iron balls fo 
turntables constitute a regular prod 
uct of the foundry and those require: 
for the oven cars were taken fro1 
stock. A pattern was required to 
make the molds for the ball races 
which are the same, top and bottom 
The castings were poured in open 


V-section cast 


r 


sand molds. In addition to ease o 
operation, uniform support and low 
cost, this type of car provides maxi 
mum head room for the load. The 
upper race castings are attached to 
the cars and the lower ball races, set 
flush with the foundry floor, are sup 
ported on concrete foundations 

In one side floor bay the castings 
are dumped and the sand is recon- 
ditioned and made up on each floor in 
the usual manner. In the remaining 
two bays a different practice is fol- 
iowed. The molds from each bay are 
taken to one end of the shop where 
they are shaken out in one miscel- 
laneous pile. The flasks are stacked, 
loaded on the transfer ear, 
turned to any designated place on the 
molding floor, depending on whethe1 
the job is finished or other castings 


or re- 


are wanted on the same order. 

This method presents two advan- 
tages. Closer and more accurate con- 
trol can be kept over the prepara- 
tion of the sand. The foundry floor 
can be kept in a cleaner and tidier 
condition. A third advantage also 
may be cited. Cost of mechanically 
preparing sand in bulk is less than 
where a limited amount is prepared 
individually near each mold by the 

(Concluded on Page 34) 
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Causes and Prevention 


of Pinholes in Aluminum Castings 


By D. Hanson and I. G. Slater 


URING the last few years sev- 

eral contributions have been 

made to the study of pinholes 

end their eecurrence, particularly in 
sand-castings in the form of speckled 
metal. Sudgen, Journal, Institute of 
Metals, 1929, has summarized many 
of the practical aspects of the prob- 
lem, and has expressed qualitatively 
several of the factors which influence 
the occurrence of pinholes in sand 
castings, including composition of the 
alloy, melting, and casting technique 
Subsequent to Archbutt’s discovery 
of presolidification for the removal of 
pinholes from aluminum alloy cast, 
ings, several methods have been sug- 
gested, chief of which is a treatment 
with a stream of gas of the molten 
metal in the crucible immediately 
prior to casting. Rosenhain and Arch- 
butt, Journal. Institute of Metals 
(London), 1925, in their experiments 
have shown that nitrogen can some 
times be used effectively while Tullis, 
Journal, Institute of Metals, (Lon- 
don), 1928, has examined the behavior 
of chlorine and has developed the use 


of boron trichloride 
Try Boron Trichloride 


Treatment with boron trichloride is 
stated to be effective not only in re- 
moving pinholes, but also in confei 
ring on the treated metal an excep 
tionally fine grain size, with resultant 
enhanced physical and mechanical 
properties. More recently Rosenhain, 
Grogan, and Schofield, Journal, Insti- 
tute of Metals (London), 1930, have 
shown that titanium tetrachloride can 
be used in a similar effective manner 
on small experimental melts. Recent 
work in Germany by Claus, Zeitschrift 
fuer Metallikunde, 1929, has shown that 
pinhole-free castings may be obtained 
by maintaining the melt to be treated 
at a temperature just above its melt- 
ing point in an electric furnace. Claus 
has also shown that water vapor has 
a deleterious action on molten alumi- 


t 


num alloy. 

The opinion is held generally, and 
now seems to be quite acceptable, that 
dissolved gas is a principal factor in 
causing pinholes. The presence of 
dissolved gas in the melt may be as- 
cribed to two major sources: First, 
from direct contamination of the melt 
by furnace fuels and products of com- 
bustion, and secondly, from the virgin 
metals used to make up the alloys. 
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Conduct Study 


C ONSIDERABLE trouble has 
been experienced from time 
to time with pinholing in alu- 
minum sand castings, and the 
data presented in this article 
relate to experiments made to 
determine the causes of that 
trouble and the development of 
methods for prevention and 
elimination of it. This artich 
is abstracted from a paper pre- 
sented at the September, 1931, 
meeting of the Imstitute of 
Metals. Prof. Hanson is pro- 
fessor of metallurgy, The Uni- 
versity, Birmingham, England, 
and Mr. Slater is research in 
vestigator, British Nonferrous 
research association, Birming 
ham, England, 








Nowenee 


The solubilities of various gases 


solid and liquid aluminum have been 
determined by Sieverts, Zeitschrift 
fuer Physikalische Chemie, 1907, lwase, 
Reports, Tohoku Imperial uni 
versity, 1916, sircumshaw, Philoso 
phical Magazine, 1926, Czochralski, 
Zeitschrift fuer Metallkunde, 1922, and 
Guillet and Roux, Comptes Rendus, 
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Fig. 1—Taper Test Specimen 


1927. Hydrogen appears to have a 
greater solubility in molten aluminum 
than most gases, and is the main con 
Stituent of the gases evolved from 
samples melted in vacuo 

At the beginning of this work a 
consensus of opinion on the problem 
was taken among several large alumi 
num founders. The only systematic 
attempts to remove pinholing, apart 
trom the normal foundry control, have 
been made mainly on the lines of 
Archbutt’s researches. Results report 
ed have been variable. On the whole, 
treatment with nitrogen has been un 
successful except in isolated instan- 
ces, while treatment with chlorine ap 
pears to be distinctly more effective 


Method Involves Remelting 


Presolidification apparently is more 
effective than nitrogen treatment, but 
involves remelting and consequently 
difficulties in preventing reabsorption 
of gases. The varying experiences of 
different foundries, the irregular inci- 
dence of pinholing, and the uncer. 
tainty of the remedies already sug 
gested, indicate that all the factors 
involved have not been fully under 
control, or have yet to be defined 

Experiments which have been ca? 
ried out both in the laboratory and in 
the large-scale foundry tests have 
been directed mainly to the determi 
nation of methods and conditions un 
der which pinholes may be eliminated 
from aluminum alloy castings by 
treatment of the molten alloy prior 
to casting. The procedure adopted for 
the preparation of specimens for ex 
amination has been to cast some of 
the treated melt into skin-dried green- 
sand molds, and the sectioning of the 
resultant castings for visual examina- 
tion. 

Experiments have been made prin 
cipally with the “3L11"” (8 per cent 
copper) alloy, but other alloys in gen- 
eral use, including “2L5” (13.5 per 
cent zine, 2.75 per cent copper) alloy, 
“Y”" (4 per cent copper, 1.5 per cent 
magnesium, and 2 per cent nickel) al- 
loy, and 12 per cent silicon-aluminum 
alloy, as well as virgin aluminum, 
have also been used. 

A study of the effects of various 
gases, including steam, nitrogen, 
chlorine, and mixture of nitrogen and 
chlorine, has been made. The addition 
of certain substances which have a 
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Density 





Table 


and Appearance of Standards 


Ingot 

No. Material Treatment Density Appearance 
5 U. “3L11”" None. Standard test casting 2.77 Moderate 
17 M. “3L11” None. Standard test casting 2.810 Moderate 
12 V.Al None. Standard test casting 2.673 Sound 
71 M. “215” None. Standard test casting 2.900 Moderate 
72 — = None. Standard test casting 2.714 Moderate 
73 M. Si None. Standard test casting 2.604 Moderate 


I 








high vapor pressure at temperatures 
above 700 degrees Cent. (1292 degrees 
Fahr.), or which have an affinity for 
hydrogen, also has been investigated. 

To eliminate unknown effects due to 
contamination by furnace fuels and 
atmospheres, melting and treatment 
were carried out in an electric fur- 
nace of the resistance type for the 
laboratory experiments. A small 
2-kilowatt electric furnace was adapt- 
ed for the purpose, and a suitable 
top cover designed to arrange for the 
introduction of gases, as_ desired, 
either into the furnace atmosphere or 
into the melt contained in a crucible 


Use Taper Test Piece 


A taper test casting having dimen- 
sions as shown in Fig. 1 was chosen, 
so that effects due to mass and cross 
section could be observed. The molds 
were made up from green-sand and 
were skin-dried thoroughly immedi- 
ately before use. No mold dressing 
was applied, and the casting was 
poured large end up with an open top, 
permitting observation of the metal 
on cooling and of the amount of sink 
or pipe which occurs on solidifica- 
tion of the various alloys. 


To supplement visual observation of 
unsoundness present, the density of 
each casting was determined by the 
usual method of weighing in air and 
in water (where large internal cavi- 
ties were present, a half section was 
used). The castings were prepared by 
milling flat a longitudinal half section, 
and polishing on a power-driven disk, 


using coarse and fine emery cloths 
soaked in paraffin to prevent smear- 
ing of the surface of the section, a 
trouble which is likely to occur, espe- 
cially with the softer alloys. The sec- 
tions were finally etched with a 20 
per cent solution of hydrofluoric acid 
in water swabbed on to the previously 
warmed surface. Etching not only 





lytic copper and virgin aluminum in- 
got in a 30-pound charge melted in : 


coke-fired plumbago crucible, and 
batch M, “3L11,” a 200-pound charge 
melted from similar materials in ar 
oil-fired iron pot furnace. Confirma- 
tory tests have been carried out wit! 
“2L5” (2.75 per cent copper—13.5 per 
cent zinc) alloy (M. “2L5”), “Y” (4 
per cent copper, 2.0 per cent nickel, an 
1.5 per cent magnesium) alloy (M 
“Y"), 12 per cent silicon-aluminun 
alloy (M. Si), and virgin aluminun 
(V. Al). These were obtained ready 
prepared and of uniform composition 
For the laboratory experiments 
quantities of about 3 pounds wer 
taken. From each batch of ingots 
standard test casting was taken fo 
purposes of comparison. This con 
sisted of a 3-pound charge melted i: 
the enclosed electric furnace and cast 
immediately at 700 degrees Cent 
(1292 degrees Fahr.) without treat 





Ingot 
No Material 
5 U. “3L.11” 


bled in for 





Table 
Results of Steam Test on Specimens 


Treatment of Molten Metal 
None. Standard test casting. 


6 “eee” Atmosphere of steam for 1 2.728 Very bad. 
hour. 

7 u, “saan” Brisk stream of steam bub- 2.221 Very bad. 
bled in for 1 hour. 

8 U. “3L11” brisk stream of steam bub- 2.690 Very bad. 


12 Virgin alu- bled in for 3 minutes. 
minum ingot 
13 Same None. Standard test casting 2.673 Practically 
14 “2L5” Brisk stream of steam bub- sound. 
bled in for 3 minutes. 2.469 Very bad. 
15 a None. Standard test casting. 2.934 Moderate 
Brisk stream of steam bub- 2.788 Very bad. 


minutes. 


II 


Density Appearance 
2.771 Moderate 








served to reveal grain size, but also 
exposed more clearly to the observer 
the extent and nature of the pinholes 
present. 

To avoid probably unnecessary du- 
plication, the majority of the experi- 
ments have been made with the “3L11” 
(8 per cent copper) alloy. Two batches 
of that alloy were used; batch U, 
“3L11” being made up from electro- 








Table Tit 


Effect of Nitrogen Gas 


Tempera 
ture of 
Treatment 
Ingot Decrees 
No. Material Cent Treatment Density Appearance 
5 Ty: “ak None. Standard test casting 2.771 Moderate. 
9 . “Saas 700 Cylinder nitrogen—20 min 2.741 Inferior to 
utes No. 5 Oxide 
inclusions 
10 U. “3L11" 700 Dry nitrogen—-20 minutes 2.795 Appearance 
better than 
No. 5 
11 uy, “Sa,82" 700 Dry and oxygen-free nitro 2.786 Better than 
gen—20 minutes No. 5 
17 ae. “S539” 700 None. Standard test casting 2810 Moderate 
1 M.“3L11" 630-640 Dry nitrogen—-20 minutes 2814 Better than 


on Aluminum 


No. 17. 








ment. Details of density and appear- 
ance are given in Table I. 

In all cases, except where indicated 
in the text, test ingots were cast at 
700 «degrees Cent. (1292 degrees 
Fahr.). Alloys of compositions not 
identical with the above were used fo: 
the large-scale tests. Particulars of 
these are given later, in the appropri 
ate section. 


Study Effect of Steam 


In reviewing the facts relating to 
unsoundness in castings, both in alu 
minum and other metals, the observa- 
tions made by Allen, Journal, Institute 
of Metals (London), 1930, on the in- 
fiuence of steam on molten copper in 
dicated that a study of the effect of 
water vapor on molten aluminum 
would yield profitable information 
Aluminum reacts with steam at ele 
vated temperatures with the produc 
tion of nascent hydrogen, and hydro 
gen is recognized as one of the prin 
cipal gases in promoting unsound 
ness. The effect of water vapor is 
thus of importance, both in considera 
tion of its presence in furnace at 
mospheres and in methods of gas 
treatment of unsound melts. 

Steam generated in a can boiler was 
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passed into the furnace atmosphere, 
the lead-in pipe terminating just above 
the surface of the melt, which was 
kept at 700 degrees Cent. (1292 de- 
grees Fahr.). An ingot cast after 
treatment for 1 hour showed exten- 
sive pinholing. Further treatments 
were carried out by bubbling steam 
directly into the melt. This operation 
was accompanied by vigorous bump- 
ing and an appreciable rise in tem- 
perature. 


Water Vapor Is Deleterious 


In addition to the “3L11” alloy, the 
effect of steam on virgin aluminum in- 
got and on “2L5” alloy was deter- 
mined, the temperature of the melt 
during treatment being maintained at 
700 degrees Cent. (1292 degrees Fahr.) 
in each experiment. The results are 
summarized in Table II. 

Effect of water vapor is seen to be 
exceedingly deleterious, rapidly pro- 
moting excessive pinholding and re- 
ducing the density of the castings. 
Much oxide is formed, especially after 
prolonged treatment with steam; in 
the case of No. 7 ingot a pasty mass 
was produced which was practically 
uncastable. Observation of the cool- 
ing metal in the mold showed that, 
whereas with the untreated melts a 
state of tranquility persisted, with the 
steam-treated melts a markec evolu- 
tion of gas occurred just prior to 
solidification in the form of small wa- 
tery-like bubbles. 

The size of the pinholes in these in- 
gots appears as a maximum towards 





minutes. 
20 M.“3L11” 700 


minutes. 





Table 


Chlorine Gas Improves Appearance 


Tempera- 

ture of 

Treatment 

Degrees 
Ingot 
No. Material Cent. Treatment Density Appearance 
17 M.“3L11” None. Standard test casting. 2.810 Moderate 
18 M.“3L11” 700 Chlorine; moderate rate—5 2.810 Moderate 

minutes. 

19 M.“3L11" 700 Chlorine; moderate rate 20 2.817 Better than 


Chlorine; very 


minutes. worse than 

No. 17. 

21 M.“3L11”" 850 Chlorine; moderate rate for 20 2.781 Slightly 
minutes, worse than 


27 M.“3L11" 630-640 Chlorine; moderate rate for 20 2.827 Practically 





Vv 


No. 17. 
brisk rate—20 2.802 Slightly 


No. 17. 


sound, 








the center of the ingot, and is much 
smaller near the edges and at the 
taper end. A few large isolated pin- 
holes are observed almost on the edge 
of the section. These have been 
formed to occur in other instances, 
and are referred to later. 


Reaction between steam and molten 
aluminum under the conditions men- 
tioned is quite vigorous, especially 
when steam is bubbled into the metal, 
and it is supposed that some of the 
hydrogen formed passes into solution 
in the melt, while the oxide remains 
mechanically entangled. The libera- 
tion of this hydrogen on solidification 
is the cause of the pinholes in the final 
castings. These results confirm the 





Tempera- 
ture of 

Treatment 
Ingot Degrees 
No. Material Cent. 
23 M.“3L11” 700 Chlorine 10 
35 M “3L11”" 700 
38 M. “3L11”" 700 
26 M. “3L11”" 700 
24 M.“3L11" 700 


25 M.“3L11" 700 


82 M.Si 650 


74 M.Si 650 





Table IV 


Effect of Nitrogen and Chlorine Gases 


Treatment 
17 M. “3L11" None. Standard 
minutes followed 2.826 Practically 
by nitrogen 5 minutes. 
Chlorine 10 minutes followed 
by nitrogen 5 minutes. 2.805 Moderate 
Chlorine 15 minutes followed 
by nitrogen 5 minutes. 
Chlorine and nitrogen in equal 
15 minutes. 
Chlorine and nitrogen in equal 
proportions—20 minutes. 
1 part chlorine: 6 parts nitro- 
gen—20 minutes. 





proportions 


39 M. “311” 850 Chlorine and nitrogen in equal 2.820 Slightly bet- 
proportions—20 minutes. ter than 
No. 17. 
63 650 Chlorine and nitrogen in equal 2.826 Practically 
proportions—10 minutes. sound. 
71 M“2L5” None. Standard test casting. 2.900 Moderate 
77 M. “2L5” 650 Chlorine and nitrogen in equal 2.924 Little pin- 
proportions—5 minutes. holing. 
75 M. “2L5” 650 Chlorine and nitrogen in equal 2.940 Practically 
proportions—15 minutes. sound. 
am a None. Standard test casting. 2.714 Moderate. 
7 372” 650 Chlorine and nitrogen in equal 2.743 Practically 
proportions—5 minutes. sound. 
ae Se og 650 Chlorine and nitrogen in equal 2.748 Practically 
proportions—15 minutes. sound. 


73 M.Si None. Standard test casting. 2.604. Moderate 

Chlorine and nitrogen in equal 2.610 Little pin- 
proportions 

Chlorine and nitrogen in equal 2.628 Practically 
proportions—15 minutes. 


5 minutes. 


Density Appearance 


test casting. 2.810 Moderate 


sound. 


.805 Moderate 

816 Better than 
No. 17. 

830 Practically 
sound. 


topo 


to 


2.808 Moderate. 


holing. 


sound. 
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conclusion reached by Claus, whose re- 
sults were not published until afte: 
the above experiments had been com- 
pleted. 


As already mentioned, the use of 
nitrogen and chlorine has previously 
been suggested for removal of gas from 
aluminum alloys, but experience in 
commercial foundries has shown that 
successful results are not always ob- 
tained. Therefore, the following ex- 
periments were undertaken with a 
view to obtain further information on 
the action of these gases. In view of 
the effect of water vapor, the question 
of the dryness of the gases appeared 
particularly to require further investi- 
gation. 

Nitrogen gas obtained from the or- 
dinary commercial steel storage cylin- 
der was used. The gas may contain 
moisture, and arrangements were 
made for a drying train consisting of 
three large Drechsel washing-towers 
arranged in series and charged with 
concentrated sulphuric acid. Commer- 
cial nitrogen may also contain a small 
percentage of oxygen. In experiment 
No. 11 the nitrogen was freed from 
oxygen by passing the cylinder gas 
over fresh copper turnings heated to 
850 degrees Cent. (1562 degrees 
Fahr.). 


zas Must Be dry 


The gas was bubbled into the melt 
at a fairly brisk rate, with the inlet 
pipe reaching nearly to the bottom of 
the crucible containing the molten al- 
loy. Details of the treatments made, 
with the results obtained, are given in 
Table ITT. 

Necessity for using dry nitrogen is 
indicated clearly, since nitrogen as ob- 
tained from the cylinder has definite- 
ly damaged the alloy. Although the 
dried gas produces a distinct improve- 
ment in soundness, in no instance has 
treatment with nitrogen been effec- 
tive in promoting complete soundness 
It must not be concluded that nitrogen 
as obtained from the cylinder can 
never effect an improvement, since 
there is evidence to the contrary. It 
is probable that cylinder nitrogen 











would improve very defective alloy, 
although it may damage gas-free met- 
al, while it is also probable that the 
dryness of the commercial gas will 
vary. As will be shown later, other 
factors also enter into the problem. 

Experiments were carried out ex- 
actly us those described previously for 
the nitrogen treatments, except that 
chlorine gas obtained from a storage 
cylinder was employed. During treat- 
ment with chlorine a fairly vigorous 
reaction takes place, dependent on the 
rate of gas treatment and the tem- 
perature of the melt. Flashes of in- 
candescent material appear on the sur- 
face of the melt, which becomes cov- 
ered with a white powdery dross of 
aluminum oxide produced from the 
decomposition of the chloride formed 
initially 

Some white fume is evolved, espe- 
cially when the reaction is vigorous 
Little chlorine gas escapes into the 
atmosphere, except with melts treated 
at the lower temperatures, since the 
melt readily absorbs and reacts with 
chlorine. <A small evolution of gas 
from solidifying ingots was observed 
only in experiments Nos. 20 and 21. 
Details of the treatment are given in 
Table V. 


Improves Soundness Slightly 


Treatment for 20 minutes at 700 de 
grees Cent. (1292 degree Fahr.) with 
chlorine improves soundness only to a 
small extent. At 850 degrees Cent 
(1562 degrees Fahr.) a _ less sound 
casting is obtained which has a large 
grain size. When treatment is carried 
out at 630 to 640 degrees Cent. (1168 
to 1184 degrees Fahr.), a casting which 
is practically free from pinholes is 
obtained In these experiments the 
original metal was not very defec 
tive, and it is possible that a more 
marked improvement would be found 
if inferior metal were treated. 

Mechanism of the removal of dis 
solved gases from aluminum alloy 
melts by treatment with nitrogen is 
surmised to be one of a scavenging 
nature, in which the dissolved gases 
diffuse into the nitrogen bubbles and 
are carried away. It is improbable 
that nitrogen combines’ chemically 
with the dissolved gases and removes 
them in the form of a less soluble 
compound, and hence its efficiency will 
be a function of its ability to dis 
turb the equilibrium between the 
melt and the dissolved gas, which will 
become more difficult as the gas con 
tent of the melt diminishes. 

Bireumshaw, Philosophical Maga- 
zine, 1926, has suggested that the dif- 
ficulty of removing gas dissolved in a 
metal is due to the relatively high 
surface tension of the medium in 
which the gas bubbles are formed. 
According to W. C. MacLewis, the 
ability of a metal to dissolve gas de- 
pends on the ability of the metal to 
dissociate it. Thus for removal of gas 
from a melt it is necessary to take 
into account both these influences. 

Chlorine combines readily with mol- 





ten aluminum, forming volatile alu- 
minum chloride, and with most of the 
dissolved gases. The removal of dis- 
solved gases by chlorine will thus de- 
pend on its chemical activity and the 
scavenging action of the aluminum 
chloride formed. It is observed that 
fay superior results are obtained when 
melts are treated at temperatures just 
above their respective melting points. 
This is undoubtedly connected with 
gas solubility approaching a _ mini- 
mum at the melting point. 

In two instances—with ingots Nos. 
20 and 21—treatment with chlorine 
has had the effect of increasing the 
unsoundness present. While it is un 
likely that chlorine may dissolve in 
molten aluminum without chemical 
combination, it may be possible that 
aluminum chloride may remain in so- 
lution. 

A mixture of chlorine and nitrogen 
seemed likely to be a more efficient 
medium for the removal of dissolved 
enses than either of these elements 
used separately. An alternative would 
be to follow up treatment with chlo 
rine by a further treatment with nitro 
gen. Both these methods have been 
tried, and the first has been found to 
give the more satisfactory results. 

For introducing mixtures in known 
ratios of the two gases, they were led 
separately via their respective wash 
ing and drying trains into a final mix- 
ing bottle, and thence to the gas lead- 
in pipe. The relative proportions of 
the two gases were judged from the 
rate of bubbling through the wash 
towers. Treatment with the mixed 
gases is accompanied by reactions sim- 
ilar to those observed for chlorine, but 
with the evolution of a larger quantity 
of fume Details of treatments made 
on four alloys are given in Table IV. 


This is the first of three articles on 
the causes and prevention of pinholes 


sec 


in aluminum sand castings The 
ond will appear in an early issue 


° 
Reports on Accidents 
Statistics compiled in the state- 

wide safety campaign of the Ohio 

Foundries association, according to 

A. H. Kramer, president, reveal a 

foundry accident for every 25,000 

man hours worked. November re- 

ports from 133 foundries show 51 

accidents among 10,671 employes 

who worked a total of 1,245,892 

man hours, or an average of one 

accident for each 24,429 man hours. 

Twenty-four accidents resulted in 

less than 7 days lost time each, 

while 27 were over 7 days each. 

There were no permanent’ § impair- 

ments or fatalities. 

Fifty-nine plants reporting so far 
for December show 5010 employes 
worked 748,765 man hours with 30 
accidents, an average of one acci- 
dent for every 24,959 man hours. 
Sixteen of the December accidents 
resulted in less than 7 days lost time 
each, 13 were over 7 days each and 
one was a permanent impairment 


Equipment 
in Jobbing Shop 


(Concluded from Page 30) 


Mechanical 


molder or a helper with a shovel. 

The sand conditioning apparatus 
made up of a large hopper, a numbe: 
of screens and an endless belt, i 
mounted on a truck which in turn 
travels on a section of track extend 
across the center and one of the side 
bays. The track occupies a space be 
tween the area where the molds are 
shaken out, and two pits, one in the 
main bay and one in the side bay. 

In practice the shaken out sand i 
lifted by a grab bucket suspende 
from the crane and dumped into a ho; 
per which conducts it in succession t: 
several screens which remove lumps 
gaggers, rods, scrap and all other fo 
eign material. The prepared san 
falls on to the endless belt whic! 
discharges into the pit, or if nece 
sary directly into a tote box A co) 
stant supply of prepared sand alway 
is available in the pit. A grab bucke 
suspended from the crane conveys 
to the molders at various points o1 
the floor as it is required. In man 
instances the load from the bucket 
deposited directly in the flask an 
thus eliminates slow and_ tediou 
shoveling. 

Extent to which investigation int 
the properties and uses of sands h: 
been carried is reflected in change: 
molding practice and in the appea 
ance of many of the castings Large 
molds that once were rammed slow 
ly and carefully by hand, vented wit! 
« wire and supported on a coke bed 
now are jolted on a molding machine 
never touched with a wire and the 
coke bed has been eliminted. The 
result of course is due to the use ol 
an open, free venting sand that re 
quires no coaxing or coddling. Al! 
sand is purchased according to strict 
specification. 

The same show me 
been responsible for the almost total! 
elimination of risers on the major 
ity of the castings. In a few instances 
risers are employed for showup: 
flowoffs and for feeders, but in the 


attitude ha 


great majority of instances they have 


been discarded as useless and unneces 
sary. Experiment and investigation 
have shown that a mold made unde: 
proper conditions will produce a sat 


isfactory casting even without the 


riser which in the majority of in 
stances only represents a blind fol 
lowing of custom and _s tradition 
Proper conditions means sand of hig! 
permeability, rammed hard in a rigid 
flask and also includes hot iro: 
poured through a head high enoug! 
to create a reasonable pressure. 

Unfilled orders for brass an 
bronze ingots and billets on Jan. 1 
totaled 21,067 net tons compare: 
with 21,753 net tons on Dee. 1, ac 
cording to the Nonferrous’ Ingo 
Metal institute. 
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Melts Gray and Malleable [ron 


in the Electric Furnace 


By J. C. Bennett and J. H. Vogel 


HE furnace used in the malle- 

able foundry of the York Ice 

Machinery Corp., York, Pa., is 
a l1-ton capacity unit of the rocking 
type made by the Detroit Electric Fur- 
nace Co., Detroit. The steel shell of 
the furnace has an outside diameter 
of 5 feet 9 inches and an overall length 
of 5 feet, while the corresponding in- 
side dimensions are 3 feet 8 inches 
and 3 feet, respectively The shell is 
lined with a 4-inch thickness of insu- 
lating brick on which the refractory 
lining is laid. This consists of a re: 
fractory brick which is 8 inches in 
thickness. 

Temperature reached by  furnac 
walls often exceeds 3000 degrees Fahr., 
the temperature of the walls exceed- 
ing the pouring temperatures of the 
ron by at least 200 degrees The 
temperature generated by the are has 
been estimated at 6400 degrees Fahr 
The carbon electrodes are 5 inches in 
diameter and 3% feet in length, and 
are joined by graphite nipples. The 
electrode clamps are water-cooled and 
in addition, there is a copper coil 
round each electrode adjacent to the 
furnace walls to keep the electrod?s 


beyond this point as cool as possible 

The power input is controlled auto 
matically to regulate the speed of 
melting The desired rate is main- 
tained by itomatic adjustment of the 


distance between the elecrodes This 
is done by ; eversing motor which 
moves the electrodes together should 


the input fall below, or moves them 





Procedure Explained 


bg time ago the York Ice 
Machinery Co., York, Pa., in- 
stalled an electric furnace to 
melt both malleable iron and 
special gray iron for castings. 
Considerable interesting infor- 
mation, collected during the op- 
eration of the furnace, is con- 
tained in this article, which is 
abstracted from @ paper present- 
ed at the Chicago convention of 
the American Foundrymen’s as- 
sociation. The authors are met- 
allurgist and assistant superin- 
tendent, 
York company, 


respectively, of the 











apart should the input exceed the de 
sired rate 

The charge of raw material is 
placed in buckets and dropped in the 
door of the furnace, as shown in Fig 
3 An electric crane lifts the bucket 
which discharges the material into the 
furnace through the bottom 

In starting the furnece, the powe 
is applied and the furnace rocked 
through an are of about 45 degrees 
during the first 25 minutes of the 
heat, or until the charge partly is 
melted. Then the rocking are gradual 
ly is increased to 160 degrees and the 


furnace is operated through that ar 


until the metal is ready to pour 


When the power consumption has 
reached the point where pouring is im 
minent, a reading of the temperature 
of the furnace walls is taken with an 
wptical pyrometer, precaution being 
taken that the reading is made on 
the side or roof removed from the 
are If the temperature is not suf 
ficiently high, the are again is applied 
until the desired heat is obtained. The 
metal at the spout also is checked fo 
temperature. Another test piece also 
is cast for fracture observation. This 
s shown in Fig. 6 and has sections 


6 inches long with range from 4 
to 2 inches in diamete: 
Prior to pouring the heat, a fracture 


bar. shown in Fig. 5. the thickness of 


which tapers from %-inch down to 
'g-inch, is poured, cooled in water and 
broken This determines whether o1 
not any correction must be made to 
prevent excessive hardness n the 
castings The necessity for this check 
and subrequent correction is due to 
the variaticn in the borings used as 
raw moeterial 

Metal is tapped into a geared ladk 
holding about 700 pounds of _ iron, 
from which the floor work is poured, 
while snap flasks are poured from 
hand ladles fed by the large geared 
ladle. The time from charging the fur 
nace to pouring the metal ranges from 


80 to 85 minutes end, in less than 2 


hours from the time the a pplied 


the heat has been tapped, the next 





Fig. 1—Pistons, Cylinders and Piston Ring Pot Castings Made from Gray Iron Produced in the Indirect Are Electric Fur 
nace The Connecting Rod Is of Malleable Iron. Fig. 2—Valve and Fittings Castings Used in the Construction of Ice 
Machines of Various Sizes 
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charge introduced and the are started 
again. 

One of the chief advantages of the 
electric furnace is its flexibility. For 
example, during one day’s run of six 
heats, as many as four different kinds 
of iron, namely ordinary, gray iron for 





small pressure castings, low-carbon 
, - 
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gray iron with 2 per cent nickel for 
manifolds, high-phosphorus iron for 
piston rings and malleable iron for 
have been 


large connecting rods 


poured. 

A second advantage of the electric 
furnace is the cheap raw material that 
can be used. Our normal gray iron 
charges consist of 60 per cent cast- 
iron borings and 40 per cent scrap 
and sprue. The necessary ferrosili- 
con is added to prevent undue hard- 
ness and for certain classes of com- 
plicated thin-walled castings, steel is 
added to close the grain and 2 per 
cent nickel is used to prevent chilled 
sections. 


Gives Properties of Lron 


The properties of the gray iron 
heats made in the electric furnace are 
indicated by a report covering a num- 
ber of test pieces cast from the same 
ladle of electric-furnace iron. Six. 
A. S. T. M., 14-inch arbitration bars 
were cast and broken for transverse 
strength, with the results shown in 
Table I. Coupons taken from these 
bars were then turned to the stand 
ard A. S. T. M. requirements for ten- 
sile testing and broken. Results are 
given in Table II. An analysis was 
made from the broken test pieces, and 
the report shows the following data: 


Per cent 
Silicon 2.52 
Sulphur 0.045 
Phosphorus 0.207 
Manganese 0.60 
Nickel 1.93 
Total carbon 3.22 
Free carbon 2.68 
Combined carbon 0.54 




















Fig. 3—The Fur- 
nace is Charged 














, ‘ by Drop Bottom 
q Buckets Which 

Have a Capacity 

of 700 Pounds. 


The Furnace Is 
Rotated Into a 45 
Degree Position 
and a Funnel Is 
Hung on the Door 
Bolts, the Bucket 
Raised by an 
Electric Hoist, 
Moved to Posi- 
tion Over the 
Funnel, the Bot- 
tom Dropped and 
the Material Dis- 
charged Into the 
Furnace 


The samples from which these re- 
sults were obtained were taken from 
a heat for production castings and are 
representative of results which are ob- 
tained in our standard fitting heats. 

For the production of large, malle- 
able-iron, connecting rods, the elec- 
tric furnace has been found to be an 
indispensable piece of equipment. The 
charge of metal as introduced into the 
furnace for these castings consists of 
99 per cent malleable-iron sprues, our 
own accumulations, and 1 per cent 
scrap. This proportion keeps 
the analysis and quality of the iron 
constant. 


steel 


Low-carbon iron requires high 
pouring temperatures, due to its ten- 
dency to freeze quickly. In the prod- 
ucts manufactured by the York com- 





pany the pouring temperature at the 
spout must range between 2900 and 
3000 degrees Fahr. for sound castings 
Through ladle transfer and the dis 
tance the iron is transported, the heat 
loss is about 200 degrees. The high 
temperatures obtained at the mold 
gives the iron fluidity, thus allowing 
proper feeding through the risers and 
permitting the escape of gas. The an 
nealing cycle applied to this malleable 
iron is that which is standard fo. 
malleable iron, namely, 1600 degrees 
Fahr. for 60 hours and a cooling rate 
of about 4 degrees per hour until 120 
degrees Fahr. is reached, when the 
oven doors are opened and the cast 
ings are allowed to cool. 

The successful performance of the 
connecting rods necessitates inspec 
tion of both white and annealed cast 
ings. The greatest cross-section of 
these rods is about 3 square inches, 
and this section must be free absolute 
ly from primary graphite. The an 
nealed castings machine readily 


Strength Is High 


A report covering 25 heats of ou 
electric-furnace malleable iron, as 
given by the Malleable Iron Researc! 
institute, show the following ave. 
ages: Tensile strength, 57,480 pounds 
per square inch; yield point, 38,33) 
pounds per square inch; elongation 
22.1 per cent in 2 inches. Average 
white iron analysis of these heats was 
as follows: Silicon, 1.10 per cent 
sulphur, 0.043 per cent; phosphorus 
0.14 per cent; manganese, 0.29 pe 
cent, and carbon, 2.10 per cent. Prod 
ucts of the York company foundry 
vary greatly in weight and section 
ranging in weight from 2 ounces to 
300 pounds and from %-inch to 2 
inches in thickness. Fig. 2 shows an 
assortment of valves and fittings. Fig 
1 shows a grouping of pistons, cylin 
ders, piston-ring pots, a valve disk and 
a malleable- iron connecting rod. Fig 
4 shows four manifold castings. 

Because of the possibility of using 
the cheapest raw material available, 
the cost of iron manufactured in the 
electric furnace at the spout can be 
brought down to a figure which com 
pares favorably with the cost of iron 
when melted in an air furnace or a 
cupola. The following data on costs 
were accumulated over a 3-month pe 
riod during which time 300 heats were 
run. Subsequent checking has shown 
that these figures are in the main 





Table 


Brinell at 


Bar No center in inches 
1 207 1.270 
2 201 1.234 
3 207 1.237 
i 201 1.236 
5 197 1.270 
6 207 1.265 





Diam. of bar, 


Deflection, 


in inches in Ibs. 
0.135 4510 
0.156 4640 
0.153 4620 
0.130 4210 
0.132 4330 
0.128 4270 


Transverse Tests on Electric Furnace [ron 


Transverse 


strength, 
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epresentative. All costs given are 
r ton of iron poured and are based 
1 a melting loss of 2 per cent, which 
ve been established as correct. 
The greatest cost per ton is charge- 
le to power. Average kilowatt-hour 
nsumption is 610 per ton at a cost 
1.3 cents per kilokatt-hour, or $7.93 
r ton of iron. This may seem high, 
asmuch as 600 kilowatt-hours per 
n usually is considered a good aver- 
e figure. However, it must be re- 
embered that this 610 kilowatt-hours 
cludes all power used for preheat- 
g,etc. Normally, the daily average is 
80 kilowatt-hours per ton, the first 
eat of the morning running approxi- 
itely 610 while the last heat of the 
y usually drops to 550. Malleable 

heats average slightly greater kilo- 
itt-hour consumption, probably due 
the higher pouring temperature 

ur normal power input is at the rate 
100 kilowatts. 


Describes Patching Operations 


The second cost in order of im- 
ortance is refractories for which the 
vest average cost to date is $2.55 per 


on of iron poured. This figure in- 


cludes all furnace operation expense 


tems which are chargeable to refrac 
tories, including the insulating lining, 
the refractory lining, both material 
nd installation labor and all patch- 
ng labor and material. 
The method of patching the furnace 
worthy of mention. Normally the 
ist heat of the week is made on Fri- 
lay afternoon. As soon as the iron 
out, the furnace is turned with the 
door up, the electrodes removed and 
the discharge line from a small elec- 
ic blower is inserted in one elec- 
ode port and the other port plugged. 
‘his blower discharge line has a de- 
ector on the end which forces the air 
oward the bottom of the furnace. 
‘he blower is run continuously until 
Sunday morning, when the patching 
done. Incidentally, this blower also 
used to force fresh air into the fur- 
ce while the workmen are inside 
itching. This makes it possible for 
em to remain in the furnace as long 


Fig. 4 
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Fig. 5 
To Prevent Excessive 


as an hour, instead of 15 minutes. 

Before applying the patch, all 
burned material is chipped out with 
an air hammer and the sides of the 
remaining walls are under cut as 
much as possible to key in the patch. 
The patch then is applied approxi- 
mately % to l-inch thick and rammed 
in place with an air hammer. 

No attempt is made to maintain the 
original furnace dimensions by build 
ing up the wall. The reason for that 








4 Fracture Test Bar Is Cast To Determine If Adjustment Is Necessary 


Hardness in the Castings 


this tendency, the furnace now is be 
ing operated upside down at the start 
of the heat for approximately half the 
number of heats. In addition to sav 
ing the roof, this method of opera- 
tion also prevents the accumulation of 
slag on the bottom. To prevent elec 
trode breakage due to this procedure 
the furnace is charged, rolled over and 
then the electrodes are inserted 

A curve, showing refractory cost 


per ton against tons charged, is 








Fig. 6 { Telescopic Test Bar Also Is Cast and, When Fractured, Its Structure 
Is Studied 


procedure is that the patching ma- 
terial, having practically no bond, will 
have little strength unless thoroughly 
sintered, and apparently the heat does 
not penetrate a thick patch sufficiently 
to accomplish this at the back. Con- 
sequently, the thick patch breaks out 
instead of gradually wearing away as 
the thin, well-fused patch does. This 
applies only to the brand of patching 
material used in this case. 

After the patching is completed, the 
furnace is allowed to air dry until 
Monday morning, or, if the patching 
has been excessive, a slow coke fire 
is started at once and kept going until 
Monday. Monday morning, prior to 
charging, the furnace walls are heat- 
ed to 3000 degrees Fahr. 

As would be expected, the roof of 
the furnace fails first, inasmuch as it 
is subjected to the are without any 
protection for a longer time than any 
other portion of the lining. To lessen 





Manifold Castings Poured from Tron Melted in the Electric Furnace 


plotted to determine at any time the 
status of the lining. A sample curve 
is shown in Fig. 7. The cost per ton 
is derived by dividing the total lin 
ing and patching cost to date by the 
total tons charged to date 


This curve, in addition to giving at 
any time our refractory cost per ton 
also indicates the need of relining 
should this occur before the apparent 
total failure of the lining For in 
stance, should the curve rise consist 
ently it indicates that the lining is in 
such bad shape that the excessive 
patching costs are inereasing the re- 
fractory cost per ton. Therefore, it is 
advisable to reline even though the 
lining apparently is good. 


Brenkage Due to Carelessness 


The third item of expense is charge 
able to electrodes. The furnace ope: 
ated by the York company averages 
9.7 pounds of electrodes per ton, at a 
cost of $0.1875 per pound or $1.82 per 
ton of iron poured Electrode break 
age is almost entirely the result of 
carelessness in handling the furnace 
and has been reduced to a minimum 
through attention to the condition of 
port holes and proper manipulation, 
especially at start of heat 

Labor cost averages $1.40 per ton of 
iron poured. One man spends full time 
on the furnace; a second assists in 
charging and pouring. 
high but cannot be reduced materially 
for one furnace. 


Labor cost is 


The method of charging is simple 
and effective. Bottom-dump buckets 
holding 700 pounds are used. These 
buckets are loaded in the pig iron 
storage and brought to the furnace by 
electric trucks. Prior to charging, 
a steel funnel is hung on the door 
bolts and the furnace rotated until the 











Table II 


Tensile Tests 


Tensile 


Dia. of bar, strength in 


Dar No in inches Ibs. per sq. in. 
1 0.8 23,000 
2 0.8 34.800 
3 0.8 32,000 
} 0.8 32,600 
5 0.8 32,600 
6 0.8 29,600 











The 
is raised by an electric hoist, 
moved into position over the funnel 
and the bottom dropped. With these 
buckets it is possible to charge one 
ton metal in less than 5 minutes. Bor- 
ings are charged first to cushion as 


door is in the 45-degree position. 
bucket 


much as possible the blow of the 
heavier pieces of the charge on the 
bottom. These buckets are used fo 
all material charged, with the excep 
tion of an occasional piece which is 
too large to go through the bucket 


opening. 


Summary Of Costs 


A summary of the above costs is as 
follows: 


POT caseceeccnsses $7.93 
Refractories lacldaaaaatle 255 
Electrodes. _........... jain. 
Labor as aa 1.40) 
Interest, depreciation and re 
pairs menias : 2.00 
a . $15.70 


Normal gray iron charges consist ot 
cent borings at $6.50 per ton, 
and 40 per cent of ou 
$14 per ton 
con averages $1.25 per ton, making a 
total 
This brings the total cost per ton at 


ho per 
own Scrap at 


The necessary ferrosili 


material cost per ton of $10.81 

the spout to $26.51, or 1.525 cents pe 

pound 

Apply Satin Finish to 
Aluminum Castings 


\ satin 
luste to in 


texture and 
casting sul 


finish 
aluminum 
face that has slightly less reflectivity 
to light 


Lives a 


than a highly polished su 
face, according to a bulletin, “sper 
Architectural Finishes 
Aluminum Alloy 
published by the Aluminum 
America, Pittsburgh That fin 
upon the formation ot 
as obtained by the 


fications Tor 
Applied to Sand 


sh depends 


fine scratch lines 


use of various grades ot 


abrasive 01 
by i Wire brush wheel 
To produce a satin finish the cast 


After the 


first must be polished 
i] 180 emery the surfaces 


Tie No 
are buffed using muslin or felt wheels 


use ol 
with grade N greaseless polishing com 
Other 


compounds give a coarser or finer fin- 


pound grades of greaseless 
ish, depending upon grain size of the 
abrasive employed in such compounds. 
The resulting finish, if 
plied, results in a fine satin surface 


correctly ap 


A still finer finish may be obtained 
by using a rotary fiber brush or rub- 
bing by hand with a paste made of 
pumice and oil. 

If the surface of the casting, after 
the basic polishing operation using 
No. 120 and 180 emery, be buffed using 
a muslin or felt wheel and polishing 
grease, a satisfactory base for a wire 
brush satin finish is assumed. On 
large flat surfaces a fine mild sand- 
blast before wire brushing becomes 
quite essential to maintaining a uni- 
form satin appearance. Before using 
the wirebrush on the prepared sur 
face, both the surface and the brush 
must be cleaned of grease and dirt 
thoroughly with a suitable solvent or 
by preheating a half hour at 400-600 
degrees Fahr. 

A 6-inch diameter wire brush made 
up with nickel, stainless steel, or Ger- 
man silver wires 0.004 to 0.010-inch in 
diameter and operated at a speed of 
i50 to 600 revolutions per minute is 
used to give the desired satin appear- 
with the wire brush fin- 
wheels should be cleaned 
pumice stone or a 


ance. As 
ish, these 


frequently with 





Steel Castings Company 
Elects Officers 


The Detroit Steel Castings Co., De 
troit, completing 30 years of corpo- 
rate life, has renewed its charter for 
a like period under Michigan laws. Co 
incident with the renewal the following 
officers have been chosen: John S 


Newberry, chairman of the board; 
S. W. Utley, president and general 
manager; J. M. Duncan, vice presi 


dent sales; F. A. Melmoth, vice presi 
dent operations; W. S. Allen, secre 
tary; J. P. Warren, treasurer; J. R 
Burgess, assistant treasurer. 


Plans Annual Contests 
for Apprentices 


The committee on apprentice train 
ing of the American Foundrymen’ 
association has authorized the annua 
A. F. A. contest for foundry appren 
tices to be held in connection wit! 
the 1932 convention and exhibition 





















































soft brick to insure continued uni- Philadelphia. Apprentice contest 
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formity The wheel likewise should will cover pattern making, gray iron 


be reversed on the driving shaft from 
time to time to keep the wires sharp. 

\ finish approximating the 
true satin finish can be obtained with 
u belt sander when the surface condi- 
permit the use of this equip- 
ment By using belts of No. 80, 120, 
180, and 240 emery and a belt speed 
from 2400 to 3000 feet per minute, a 
produced. By 
pumice or steel 


closely 


tions 


finely cut surface is 


hand finishing with 
wool and kerosene a still finer finish 


is obtcined 


Loadings of revenue freight for the 
week ended Jan. 9 totaled 572,504 
cars, an increase of 69,179 cars over 
the preceding week, according to a re- 
port of the car service division of the 
American Railway association. 


molding and steel 
Preliminary contests will be held in 


molding 


various sections of the country and 
the winning entries in the local con 


tests will be sent to Philadelphia 
where they will be exhibited during 
the week of May 2-6. At that time, 
contest judges will select the final 


Prizes for 
the three 


winners for each contest 
the best work in 
groups will be awarded. 


each of 
The contests are open to any local 
individual desiring to 
Several district 
part 


organization or 
enter apprentices 
foundry groups take an 
in urging their members to enter ap 
prentices. Rules and regulations for 
the contest may be obtained through 
Robert E. Kennedy, 
tary, American Foundrymen’s associa 


active 


technical secre- 


> 


tion, 222 West Adams street, Chicago 
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sion 


Discussed by Philadelphia Founders 


ASTING design was the sub- 
ject of an animated discus- 

A sion at the joint meeting of 
Philadelphia Foundrymen’s as- 
jation and the American Foundry- 
en's association held at the Manu- 
turers’ club, Philadelphia, Jan. 
The meeting drew an attend- 

ce of more than 125 and marked 
fortieth anniversary of the local 





J. B. Greenstreet 


rganization, the oldest of its char- 
ter in America. 
H. J. Rowe, Aluminum Co. of 
merica, Pittsburgh, lead in the dis- 
ission of design of aluminum cast- 
ges; B. H. Johnson, R. D. Wood & 
»., Philadelphia, and former presi- 
ent of the Gray Iron institute, of 
ray iron castings; and K. V. Wheel- 
Lebanon Steel Foundry, Leb- 
non, Pa., of steel castings. E. H. 
allard, president of the American 
oundrymen’s association and super- 
tendent of the foundry and pat- 
rn shops, River works, General 
ectrie Co., West Lynn, Mass., a 
iest of honor, presided through the 
surtesy of Julian B. Greenstreet, 
resident of the local organization, 
id superintendent of the Olney 
oundry Co., Philadelphia. 
All speakers stressed first and 
remost the desirability of closer 
)-operation between foundrymen 
nd designers and the need for as 
inch simplification of design as pos- 
ible. Progress in those directions is 
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sure to lead to substantial savings 
and sounder castings, it was declared. 
Mr. Ballard stated no patterns 
should be used until they had re 
ceived approval, as to their practica 
bility, by the foundry. 

Declaring that aluminum alloys 
were relatively new compared with 
most other casting metals, Mr. Rowe 
enumerated their more important 
characteristics, in relation to their 
bearing on design: (A) Low specific 
gravity; approximately one-third that 
of iron or brass. (B) Hot shortness; 
material weakness at temperatures 
below the solidification point. (C) 
High crystallization shrinkage; 
change in volume from liquid to 
solid state. (D) Linear shrinkage; 
change in dimensions with change 
in temperature in the solid state. 

Discussing general factors in the 
design of aluminum alloy castings, 
the speaker said that regardless of 
type of pattern equipment, draft and 
shrinkage considerations must be 
taken into account. He declared 
also that pattern lines should be 
made as even as possible; that the 
jig spots to be used by the machine 
shop should be clearly marked; and 
that much of the cost of producing 
is dependent to a large degree on 
the ease with which the castings can 
be cleaned and trimmed. 

Mr. Rowe said that many castings 
now being made in dry sand might 
be made in green sand molds, had 
the idea been considered in the orig- 
inal casting design, and that this also 
applies to many cores in present cast- 
ings. Where it can be used, green 
sand is desirable in point of economy. 

His further discussion covered 
questions relating to core prints, 
chaplets, inserts, section thickness 
limitations, design of ribs, fillets, 
machine finish allowances, welding 
and soldering, and pattern equip- 
ment. He concluded with an out- 
line of factors relating to the cost of 
production, emphasizing that the ul- 
timate success or failure of produc- 
ing castings actually starts with the 
design. 

Keen competition from without as 
well as from within the industry, 
makes it essential for gray iron 
founders to pay the utmost atten- 
tion to questions of design, accord- 
ing to Mr. Johnson, as they are 
fundamental for cheaper and better 
castings. He thought designers 
stood in need of closer knowledge 
of foundry practice, and that there- 


fore, it was particularly essential for 
foundrymen to extend the _ fullest 


possible co-operation 


He touched on such phases a 
adaptibility to machine shop prac 
tice and simplicity in design Loose 
pieces on a flask should be avoided 
when possible He spoke of shrink 
age, for which proper allowance 


should be made Section thickness 





E. H. Ballard 


should be as near uniform as pos 
sible, and gating, which influences 
shrinkage, should be given due con- 
sideration in design. 

Important parts or surfaces, Mr. 
Johnson continued, should be brought 
to the attention of the foundrymen, 
Surfaces which must be free from 
sponginess, where possible should be 
cast in the drag. It is important for 
the designer to bear in mind whether 
one casting only or many will be 
made from a pattern. 

A pattern should be designed so 
as to give the casting the greatest 
strength with the least amount of 
metal, and should provide walls suf- 
ficiently thick to allow the metal to 
flow easily. Iron, he warned, must 
not solidify while running through 
the mold. Casting edges should be 
rounded with good fillets inside. 

Discussing steel castings, Mr. 
Wheeler said that one cause for 
faulty design is that no one ever 
has, and probably never will, estab- 
lish definite limitations of the found- 
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ry art in producing sound castings of 
intricate shape Further difficulty, 
he said, lies in the fact that occa 
sionally clever foundrymen produce 
sound castings of complicated de 
sign, thereby setting up a precedent 
in which commercial considerations 
are sacrificed to pride in craftsman- 
ship, in the desire to obtain an im 
mediate order. 

Mr. Wheeler gave consideration to 
both the mechanical and metallur 
gical phases, the latter influenced by 
the manufacturing peculiarities of 
the metal, which are different in dif- 
ferent branches of the industry. He 
said that a real problem in the con 


sideration of design is not so much 
on how the metal gets into the mold, 
as what it does after it arrives in 
the mold cavity. 

He said that cast steel of normal 
earbon content shrinks about 9 per 
cent, of which 3 per cent is account- 
ed for by liquid contraction. Risers 
used to counteract shrinkage can 
function only if a proper tempera 
ture differential is maintained be- 
tween casting and riser, in which the 
riser is the last point to solidify. He 
discussed the difficulty arising where 
heavy sections cannot be fed, due to 
light metal sections interposed be 
tween them and the risers. 


Reader’s CComment 


Enpiror’s Nore—Material Appearing Under This Head Does Not Necessarily Reflect 
the Opinion of Tue Founpry or of Its Editors. 


Out of Courtesy 
To THe Eprrors: 

Referring to Mr. Gates’ comment in 
the Jan. 1 issue of Tir FouNpry, re 
lating to omitting the word sand from 
sandblast nozzles, please note the en 
closed circulars printed for this com 
pany about 2 months ago in which 
you will notice we have followed this 
line of thought It occured to us to 
do this out of courtesy to makers of 
steel abrasives 

W. H. THOMAS 


Direct Separator Co Tne 
Syracuse, N. Y 


Epiror’s Nore-—The advertisements 
ind circulation matter of this com 
pany refer to blasting equipment and 
ise the term “blast nozzles.” 


Must Be Grounded 


To vite Eprrors: 

I noticed in the department devoted 
to “Questions and Answers on Found 
ry Problems” on page 50 of the Jan 
1 issue of Tur Founpry a brief item 
entitled Static.” 


This short 


“Sand Developed 
article was of particular 
interest to the writer because he is 
called upon, many times during a 
vear, to give advice on this subject 
The remedy mentioned helps in a few 
rare cases but, unfortunately, often 
has been found useless 

A few weeks ago the writer was 
called in on a case where a wire was 
run around the hose and attached, as 
stated in the article, to the sandblast 
machine proper, which was in turn 
vyrounded to an industrial railway 
track. The static electricity was so 
severe that the operator positively re 
fused to operate the machine. The 
writer then disconnected the coppe1 
wire from the sandblast tank, stop 
ping it at the end of the hose, and 


4) 


connected, at this point, a heavily in- 
sulated wire which was led to the 
ground. We then started up the equip 
ment and found it was absolutely fre 
trom static 

This method proved so successful 
in this particularly severe case that 
the firm with which I am associated 
has made up a blueprint sketch, which 
it is sending to any customers who 
experience trouble along this line. 

As stated in the article, the static 
electricity is caused by friction be 
tween the abrasive (sand) and the 
inside of the hose The amount of 
static electricity created seems to 
bear some relation to the velocity of 
the abrasive mixture as it travels 
through the hose, which points toward 
i simple remedy In Many cases op 
erators permit a nozzle to wear out 
so that a tremendous flow of air and 
abrasive rushes through the hose. The 
larger the nozzle area with respect 
to the hose area, the more static elec 
tricity will be created, and it has been 
found that if the hose diameter is 
from 3% to 4 times the nozzle diam 
eter, little trouble with static elec 
When atmos 


pheric conditions are such that they 


tricity is experienced 


seem to enhance the creation of stathk 
electricity, the use of a smaller noz 
zle often will eliminate this. If, owing 
to the amount of work to be turned 
out of the blast, it is not practical to 
use a smaller nozzle, as this would 
materially reduce production, it then 
may become a question of using a 
larger hose 

I am sending you this information 
because I believe that it is a subject 
of vital interest to many users of 
sandblast equipment 


Wo. A. ROSENBERGER, 
Asst. Chief Engineer 
Pangborn Corp. 
Hagerstown, Md. 


British Group Postpones 
Ainerican Meeting 


In view of the disturbed economic 
and financial conditions prevailing in 
Europe and America, the council of 
the British Institute of Metals has 
found it necessary to postpone the 
1932 American meeting, which was 
to have been held in the United 
States and Canada next autumn 
The meeting had been planned with 
the close co-operation, as prospective 
hosts, of the American Institute of 
Mining and Metallurgical Engineers 
The council's suggestion that the 
meeting be postponed was received 
sympathetically by the American or 
ganization, and the assurance ha: 
been made that the members of the 
British organization will be welcome 
at such later time as may suit their 
convenience. An announcement re 
garding the institute’s place of meet 
ing next autumn will shortly be 
made. 

In spite of the difficult economi: 
conditions that have _ prevailed 
throughout the world during 1931 
the British Institute of Metals fin- 
ished the year with a net gain in its 
membership of 72, as compared witl 
a net gain in 1930 of 38, thus mak 


ing the total membership 2232 


Appoints Committee 
on Exhibits 


k. H. Ballard, president, Americar 
Foundrymen’s 
pointed an advisory committee of 1! 
members for the 1932 foundry and ir 
dustrial exposition, to be held ii 
Philadelphia, May 2 to 6. The pe 
sonnel of the committee is as follows 
W. J. Coane, Ajax Metal Co., Phila 
delphia; O. D Foundry 
Equipment Co., 


association, has ap 


Connover, 
Cleveland, S. F. Cour 
ter, Carborundum Co., Niagara Falls 
N ) Pe A. B Fritts, Norton Co 
Worcester, Mass.: R. W. Hisey, Osborn 
Mfg. Co., Cleveland; Thomas Kaveny 
Herman Pneumatic Machine Co 
Pittsburgh; Martin H. Kidder, Link 
Belt Co., Chicago: H. L. MeKinnon 
oe sartlett & Snow Co., Cleveland 
C. T. McLoughlin, General Electric 
Co., Schenectady, N. Y Robert M 
Maull, Tabor Mfg. Co., Philadelphia; 
P. J. Potter, Pangborn Corp., Hagers 
town, Md.; H. S. Simpson, National 
Engineering Co., a & 
Thoenebe, American Engineering Co., 
Philadelphia; R. T. Turner, Shepard 
Niles Crane & Hoist Co., Montour 
Falls, N. Y.; W. B. Wallis, Pittsburgh 
Electric Furnace Corp., Pittsburgh 


Chicago; 


Index of foundry equipment or 
ders for December was 20.9 com- 
pared with 17.2 in November, ac- 
cording to a recent report of the 
Foundry Equipment Manufacturers 
association. 
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Basic ‘Time Standards 


Can Be Used in Estimating 


Costs 


By Richard H. Hansen and Harold T. Hansen 


N THIS highly competitive era 

the margin of profit is small at 

its best, and close figuring is 
equired to get work. The danger 
f taking a job at a loss is ever pres- 
nt unless means are provided to 
redetermine costs accurately before 
vork is accepted and production is 
tarted. 

Past cost records cannot, as a rule, 
e used in predetermining labor 
osts as it is impractical and expen- 
ive to maintain cost records in suf- 
cient detail for the accurate figur- 
ng of the cost of a new article. Even 
hough cost records are kept of each 
yperation and suboperation they can 
ve used for comparison only, and as 
very operation has a peculiarity of 
s own which makes accurate com 
arison practically impossible, some 
ther method must be used. 


Charts Simplify Work 


Basic time standards made up in 
chart form, covering all subopera- 
tions, have been found to afford a 
juick and accurate method for esti- 
mating the cost of new work, for set- 
ing budget costs, and for setting 
lece work or premium rates. The 
tandards are obtained through ac- 
irate time study and the use of es 
iblished engineering data. 

The advantages apparent in basic 
me standards are (1) Costs can 


be predetermined and budgeted. (2) Some manufacturers have estab 
Estimates on new work can be made lished standards and have used them 


quickly and accurately. (3) Piece for several years. In most cases 
work and premium rates can be set 
without timing each individual op- 
eration (4) A good cost clerk, with 


those standards cover only so-called 
productive operations, they do not 
include nonproductive labor because 





Table I 
Extra Peen Cope and Drag—Chart No. 4 


Cross Peen Once Across LENGTH AND Wiptnu or Fiask 
Time in Decimat Minutes 











Size Size Size 
Flask Time Flask Time Flask Time 
12x14 0.0832 12x32 0.1408 13x22 0.1120 } 
12x16 0.0896 12x34 01472 13x24 0.1184 
12x18 0.0960 12x36 0.1536 14x14 0.0896 
12x20 0.1024 13x13 0.0832 14x16 0.0992 
12x22 0.1088 13x14 0.0864 14x18 0.1024 
12x24 0.1152 13x16 0.0896 14x20 0 1088 
12x26 0.1216 13x18 0.9992 14x22 0.1152 
12x28 0.1280 13x19 0.1024 14x24 0.1216 
12x30 0.1344 13x20 0.1056 15x15 0.0960 
Note Allow 0.0032 decimal minutes per lineal inch for all peenir except 
cross peening shown above and peening around outside f mold which 
neluded with standard elements, Chart I 
no mechanical training, can make es of the difficulty encountered in es 


tablishing a factor giving the true 
relationship between time and the 
work to be pe rformed 


timates and set piece work rates on 
any job after the plant executive has 
designated what equipment will be 
used. However, it is possible to apply 

Basie time standards are not new basic standards to any class of work 
Such difficult and varying work a: 





Table 


tool, machine and die designing has 
been put on a wage incentive basis 
Il Those standards were worked out by 
proper technical time study through 
which a factor was developed where 


| Tuck Pockets—Chart No. 3 


Time in Decimat MINUTES 
Cubic 
Content 1& 2 8 & 5 & 6 7&8 9 & 10 
Pocket Pockets Pockets Pockets Pockets Pockets 
1 0.02 0.04 0.06 0.08 0.10 
2 0.08 0.06 0.09 0.12 0.15 
3 0.04 0.08 0.12 0.16 ) 20 
4 0.05 0.10 0.15 0.20 ).25 
5 0.06 0.12 0.18 0 24 0.30 
‘ 0.0648 0.1296 0.1944 0.2592 0.3240 
7 0.0696 0.1392 0.2088 0.2784 0 3720 
S 0.0744 0.1488 0.2232 0.2976 0.3960 
9 6.0792 0.1584 0.2376 0 3168 0.4235 
10 0.0847 0.1694 0.2541 0.3388 
11 0.0896 0.1792 0.2688 0.3584 
12 0.0945 01890 0.2835 0.3780 
13 0.0995 0.1990 0.2985 0.3980 
14 0.1014 0.2028 0.3042 0.4056 
15 0.1094 0.2188 0.3282 0 4376 
16 0.1143 0.2286 0.3459 
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by it was possible to arrive at the 
time required to complete any given 


design. 


Time Study Men Eliminated 


Standards are especially valuabl« 
to manufacturers whose work does 
not come through in large quanti 
ties, as is the case of jobbing found 
ries which may be called upon to 
turn Out only a few pieces of a par- 
ticular design. With basic time 
standards, rates can be set before 
the work enters the plant, regard- 
less of the quantity to be run. Thus, 
time study men are not required. If 
they were retained they would find 
it extremely difficult to catch each 
operation on each small lot that was 
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put through the plant at one time. 


For the purpose of setting rates, 
standards can be developed and 
maintained at less than the cost of 
time studying each operation, and 
the standards have an additional ad- 
vantage in their use for estimating. 
Charts have been developed covering 


each ele- 
with one 


(in decimal minutes, for 
ment in the time study), 
other factor such as weight or the 
cubic content of the mold. In cases 
where time cannot be made to agree 
with one factor, other factors musi 
be tried until the graphic chart is 
made to show a consistent curve. 





the fellewing werk dene im 8 Jey Record Results Immediately 
bing malleable foundry: (1) Mold- ‘ 

ing. (2) Pouring. (3) Hard Iron In developing factors showing a 
milling, sorting, and weighing. (4) true relationship between time and 
Hard and soft iron grinding. (5) the work to be performed it is best 
Laborers. (6) Melting. The same to record the results of the time 
charts can be used in all foundries studies on the charts as the studies 
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FLASK SIZE 12. X16X 6" Cope 6” B204,|AREA 192 |CU.CONTENT 2304 
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|CASTING WEIGHT 03.89 
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STANDARD ELEMENTS ANO SUMMARY 


SPECIAL ELEMENTS 




































































ELEMENT TIME ELEMENT TIME 
TOTAL ACTUALTIME Using Snap Flask RIDDLE DRAG 93%" (=AtT BD | .OSF 
[TOTAL ACTUAL TIME Using Strip Flask| /.79 & 1 |EXTRA PENING DRAG{ C1420 Qexs} 0896 
TOTAL ACTUAL TIME Special Elements} .733/|RIDDLECOPE 4" (= At B) | 064 
TOTAL ACTUAL TIME Standard é Special |2,53 13 | EXTRA PENE COPE(CrersPeus)| 0796 
ALLOWANCE PERCENT 47%| 1. %2- | LIFT COPE AND CLEAN SPRUE | 1497 
TOTAL STO.TIME DECIMAL MIN |\3.751% |DRAWPATTERN 34” Sor 
TOTAL STD. TIME DECIMAL HRS. | 06957 | PICK UP & POSITION CORES 0364 
POURING TIME DECIMAL MIN. | .7%33 |SET CORES 3/9" Aeep/ OF66 
POURING TIME DECIMAL HRS. |,0 170 | ALLOWANCE FOR CORES(“FE24)| 106 
TOTAL MOLDING E POURINGTIME | .074S | Lurek/perhit seu nals) oF 
HOURLY BASE RATE de : ble 
MOLDING PRICE PER MOLD OS Solel Dimk| 733! 
POURING PRICE PER MOLD or 
MOLDING & POURING PRICE 06 |ESTIMATED BY 2... M- DATE 5/,5/s4| 








Total Time Shown Multiplied by Wage Rate Gives Mold Production Cost 


using the same type of equipment as 
that upon which the charts were 
based. With a different type of 
equipment, new charts will have to 
be made. 


Develop Time Standards 


For the purpose of illustrating 
the method of developing time stand- 
ards in the foundry the operations 
of molding and pouring will be con- 
sidered. The primary information 
required for establishing the basic 
standards is obtained through a 
great number of detailed’ time 
studies covering the various subop- 
erations in the different classes of 
molding. The studies are divided 
into classes according to the equip- 
ment being used, 

Next graphic charts are made to 
permit the comparison of the time, 


9 
~ 


are taken. In this way the facts are 
fresh in mind. Hence, the factors 
can be obtained more readily as rea 
sons for slight variations above ana 


below the indicated curve can be 
analyzed easily and the true curve 
plotted. By the indicated curve we 


mean the curve passing through the 
greatest number of points (indicat 
ing time) on the chart. 


Tabular charts made from the 
graphic charts will show the time in 
decimal minutes required to com- 
plete each element (suboperation) 
necessary to complete a mold up to 
the point of pouring. The total mold- 
ing time is obtained by adding to- 
gether the times in decimal minutes 
for each suboperation. 

The time is given in decimal min- 
utes so that each element of a study 
ean be checked with a stop watch. 





Some might prefer the’ tabular 
charts to show the cost*of each op- 
eration instead of the time. The 
disadvantage of that method is that 


all the figures would have to be 
changed each time the labor market 
fluctuated, when the charts show 
time, any wage rate can be used. 

There are 12 charts in a complete 
set covering molding and pouring. 
They are arranged somewhat similar 
in form to Tables I and II which 
represent charts Nos. 4 and 3 respec- 
tively. Chart No. 1, for example, 
gives the actual time in decimal min- 
utes for all operations that are 
standard, that is to say, operations 
which must be performed in making 
any mold, (the equipment used 
must be the same of course). 


Time for those standard elements 


is controlled by flask size, area, 
cubic content of flask, and the 
weight of the mold. All of the con- 
trolling factors are shown in the 
column designations of the chart 1. 
Due to the difference in time for as- 
sembling and removing snap and 
strip flasks the total time for all 


standard elements is given for both 
types of flask, and the time must be 
selected for the type of flask used. 


Use Number Designations 


To conserve space in the column 
designations of chart No. 1 all of the 
elements are given a number in 
molding sequence as follows: 


1. Walk from molding floor to 
machine or bench. 

2. Assemble pattern and snap 
flask. 

3. Assemble pattern and _ strip 
flask. 

4. Dust with parting. 

5. Riddle. 

6. Fill drag with sand. 

7. Peen drag. 

8. Level off and place bottom 


board. 
9. Joeit. 
10. Roll over. 
11. Dust with parting. 
12. Riddle. 
13. Fill cope with sand. 
14. Peen cope. 
15. Level off. 
16. Place squeezer board. 
17. Squeeze. 
18. Remove squeezer 
cut sprue hole. 
19. Lift cope and clean sprue hole. 
20. Draw pattern. 
21. Place cores. 
22. Assemble cope and drag. 
23. Remove snap flask. 
24. Remove strip flask. 
25. Carry mold to floor. 
26. Clean pattern. 


board and 


Of the elements listed only num- 
bers 2, 3, 4, 8, 9, 10, 11, 13, 14, 15, 
16, 17, 18, 22, 23, 24, 25, and 26 
are standard suboperations that are 
performed on all molds, a separate 
tabular chart must be worked up 
for each of the others. The num- 
bers for the standard elements ap- 
pear in the column designations of 
chart No. 1 and the total time for 
all of the standard elements, plus 
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1 allowance for fatigue, is shown 
the body of the chart. 
Flasks that are either too bulky 
too heavy for one man to handle 
‘-e marked with an asterisk. In 
ich eases the time for elements 1, 
) and 26 also must be allowed for 
helper. Molds weighing more 
an 250 pounds necessitate carrying 
e cope and drag to the floor sep- 
ately, and the molder will require 
elp to lift the cope from the pat- 
rn. Therefore time for elements 
and 26 must be doubled and added 
time for elements 10, 17, and 22 
helper’s allowance. 


Includes Fatigue Allowance 


Chart No. 1 also includes an al- 
wance for fatigue which is based 

each molder pouring off his own 
ioor. That allowance is materially 
duced when continuous pouring is 
ssible, or when other help is avail- 
le for the pouring operation. 


Charts Nos. 2 to 12 inclusive give 
e time in decimal minutes for all 


operations that could not be includ- 
ed in chart No. 1 because they are 
not operations that are performed on 
every mold and therefore, they are 
not standard elements. Those charts 
are given the following titles: 


No. 2——Riddle sand. 

No. 3—Tuck pockets in cope ol! 
drag. 

No. 4—Extra peen cope and 
drag. 

No. 5—Lift cope and clean sprue. 

No. 6—Draw aluminum plate 
pattern. 

No. 7—-Core classifications. 


No. &—Pick up and 
cores. 


position 


No. 9—Set cores into core print. 

No. 10—Extra to be added to core 
setting rates. 

No. 11——Taking metal from spout 

No. 12——Pour mold taking metal 


from bull ladle. 


A chart showing the area of cir- 
cles will facilitate figuring the grasp- 
ing area of cores and a chart giving 
the conversion of decimal minutes 
to hours will speed estimating work. 


The molding estimate form shown 
in the accompanying illustration is 
filled out to indicate how basic time 
standard charts actually are used. 
The preliminary information re- 
quired is filled in under that head 
ing and notations are made opposite 
special elements giving data needed 
for obtaining the time from _ the 
charts. It then is a simple matter 
to complete the estimate by referring 
to the twelve charts. The total time 
shown in the estimate multiplied by 
the wage rate gives the cost of pro- 
ducing the mold. 

The times in decimal minutes that 
were taken for certain operations in 
making up the sample estimate are 
shown in the respective tables. The 
remainder of the times written into 
the estimate were obtained as read- 
ily from other charts mentioned but 
not included in this article due to 
their length. Such an estimate can 
be relied upon thoroughly as the es- 
timator is in no way called upon to 
use his own good, or bad, judgment. 


Who Should Lead in Prevention? 


essential factor which must be 
recognized by management and 
workers alike, but the responsibility 
for that safe operation for that 
clean slate at the end of each month, 
absolutely must rest in one quarter. 
feel that the logical and fitting 
enter about which the whole move- 
ment revolves should be focused at 
he door of management. 


G ‘essen industry is indeed an 


The duty of management is to di- 
reet labor in safe operating. Each man 
hould know the whys and where- 
fores of his particular job. He should 
be warned of its hazards and instruct- 
ed in the proper way to avoid them. 
safety instruction should be provided 
such a way that the employee 
ccepts willingly and appreciates that 
it is in his interest and for his pro- 
ection. 

Management is responsible for the 
ondition of equipment. What a use- 
ess thing after an accident is the 
xcuse, “I knew that that bar needed 
ightening but, with production as it 

I couldn’t tie up the job.’"” How 
1any of you have had that said to 
ou or have actually used it as an 
libi yourself? An executive should 
ever feel that he has the privilege 
® allow a faulty operation to con- 
inue. Stop the job— tie up produc- 
ion if necessary. Harsh words for 
his kind of a tie up are easier to 
tand than the accusing eyes of a 
vidow or a permanently crippled 
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By Marvin A. Heidt 





Safe Operation 

VER since mental and physi- 

cal labor have been com- 
bined to produce, the questions 
of safe operation and accident 
prevention have been uppermost 
in the minds of most industrial 
leaders. The consciousness that 
such a@ program was necessary 
and vital to the economics of in- 
dustry has grown to its present 
proportion mainly in the past 
25 years. This presentation is 
abstracted from a paper by Mar- 
vin A. Heidt, director of person- 
nel, Budd Wheel Corp., Detroit, 
read at the annual meeting of 
the National Safety congress 
held in Chicago Oct. 12 to Oct. 
16. 











man a constant burden to relatives. 

We will take as a basis for our 
contention, that management is res- 
ponsible for quality and for the up- 
keep of the production schedule. The 
actual accomplishment of both the 
necessary quality and quantity de- 
pends on the employe. The good will 
of the employes, their feeling of 
responsibilty on their particular part 
of the whole program, the know- 
ledge that they are being protected 
and helped to the utmost by the man- 
agement— these things are going to 


grease the wheels of production and 
help achieve its proper quality and 
quantity. 

The executive in selecting his as- 
sociates in the safety program must 
appreciate the important part that 
these persons will take in this work 
and should select them on merit only. 
Too frequently the superannuated 
employee is selected to function in 
safety work. Though these men be- 
lieve in the movement themselves, 
they just don’t seem to be able to get 
the idea over to the men or impart 
the proper enthusiasm to them. If 
an executive has clear vision and is 
right in his demands upon those 
coming under his direction, the entire 
organization will be efficient and will 
cooperate toward the common goal-— 
that of accident prevention. 


Management must teach the em- 
ployee to think, talk, and—-greatest 
of all —act safely. In this lies the 
root of accident prevention. 

Again the responsibility of safety 
lies with the management in that 
insurance rates are based on experi- 
ence in the plant. The only person 
who is in the position to control the 
experience of that plant is the em- 
ployer himself. He alone can decide 
whether the various operations in the 
shop shall be conducted with all pos- 
sible safety or whether it shall be run 
with other considerations in view, 
that will push a safety program into 

(Concluded on Page 49) 
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ew ‘Type of Inclusion Depends 


on Manganese-Silicon Ratio 


By I’. J. Cook 





N INCLUSION in cast iron of of the cylinder-metal cast are taken Subsequently, the phenomenon al 
bright, glazy patches, which and logged under a distinguishing so has been observed in diesel cy! 
does not appear to have been number correspondingly cast on each inder heads of Continental make, an: 
recorded by any other worker re- cylinder. Within a few days of com in marine and general steam-engin: 
cently has been observed by the cylinders made in five differen 
author. foundries in Great Britain and o1 
The phenomenon first was met in the Continent. Some of the cylin 
some locomotive steam cylinders Describes Formation ders have been cast vertically, othe 
and consisted of bright, glazy patches horizontally. 
which became evident to the naked ECENTLY a new type of in The investigation first was com 
eye when the cylinder bores were clusion in cast iron has been menced by examining individual] 
machined. These patches, which va- observed in cylinder castings of more than 100 cylinders availabl 
ried in size, were not always found various types The formation and noting which were affected, an 
in the same relative place, nor ad has the appearance of a spongy the intensity of the trouble. Chem 
jacent to parts of varying thickness mass and is not evident until ical analyses of the metal showed 
They usually were associated with the castings are machined in the that the trouble was most intense i! 
some part of the cylinder barrel re hore Investigation by the au- castings in which the silicon and 
mote from the valve-chest side, and thor. tho is vice president, manganese were of approximately 
where the metal was of even section. British Cast Iron Research as- equal amounts 


sociation, has disclosed that the 


; Affected by Low Silicon 
formation of the inclusion de- 


Cylinder Metal Is Affected 











The area and degree of glazy in- pends upon the ratio of the man- The analyses of typically bad ey 
clusion of the affected parts varied qanese and silicon contents of amples are given in Table I. Thi 
from cylinder to cylinder, and in the iron. This article, which 1s table is arranged, for easy reference 
some of the worst cases the areas ap- abstracted from a paper pre- in order of the silicon content of 
peared to be associated with spongy, sented at the Chicago convention the metal of various classes of ¢a 
open-grained metal. Examination of the American Foundrymen’s ings 
with a low-power hand glass showed association, also gives informa- Included in the table is a colum 
that the open appearance was due tion on the contents of the in- giving the difference between th 
to small crystals of the inclusion hav clusion. silicon and manganese contents. Sil 
ing been torn out during machining icon is invariably in excess of man 
operations, for the outline of crystal ganese in British irons, but the dif 
facets were seen plainly in the holes, ference often diminishes as lower and 
which gave the spongy appearance. mencing an investigation into the lower silicons come into use. 

The foundry in which the phe trouble with these locomotive cylin Glazy areas became apparent in 
nomenon first was encountered is run ders, the author was called to a simi- every case where the manganese was 
on scientific lines with a large chem- lar trouble at another works in con within 0.4 per cent of the silicon, and 
ical laboratory, well equipped and nection with some small ammonia the condition increased in intensity 
fully staffed, and where daily chem compressor cylinders used in assem- as the difference between the two ele- 
ical analyses as well as physical tests blies designed for refrigerator work ments became less. The worst cass 
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ta © “ ; . 
st ‘4 a's 
Fig. 1—Unetched Specimen of Tron Containing Inclusion Showing Glazed Areas, Magnified to 75 Diameters. Fig. 2—Same 


Specimen Unetched but Magnified to 200 Diameters 
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as that of example No. 9 in Table 

where the manganese actually was 
igher than the silicon. 

Table II gives examples indicating 
1.e border line. With a difference 
etween the silicon and manganese 

0.45 to 0.47 per cent, only occa- 
onal bright spots of the inclusion 
ccur and with a difference of 0.5 
er cent silicon or higher, the phe- 
omenon disappears. 

In example 26 of Table II, no sign 
f glaze was observed in the ma- 
hined face of the casting, but mi- 
ite traces were observed under the 
icroscope in a piece of metal from 
e runner. 

Examples Nos. 11 and 12 of Table 

and 24 of Table II, are of three 
rge marine-engine low-pressure cyl- 

ders, weighing approximately 20, 

0 pounds each. Nos. 11 and 12 
ere cast by the time the investiga 
on was commenced. 

When No. 12 was machined there 
ere evidences of the trouble. At 
is stage, the author had come to 
he conclusion that the trouble was 
sociated with a manganese 
ent which was within 0.4 per cent 
ir less of the silicon content. 

The analysis for No. 11 was found 
that, if this 
rrect, there should be more glazy 
than in No. 12, and when 
e casting was machined this proved 
In arranging for the 
etal for No. 24, care was taken to 
eep the ratio of manganese to sili- 
yn Outside the danger zone, and the 
vlinder eventually proved to be free 
rom the trouble. 


con- 


to be such -heory was 


clusion 


» be the case. 


Manganese Content Varied 

In the case of the foundry making 
locomotive cylinders, there was 

tendency for the manganese con- 


nt of the metal to vary unduly. 
e cause of this was traced and 
ectified, and the trouble disap- 


eared. 

In the case of the foundry making 
mmonia compressor cylinders, (ex- 
mple No. 15, Table 1), the mixing of 
ie metal was by _ rule-of-thumb 
ethods. When commencing to 








Note: Example 1, 


Examples 11-14, inclusive 





Example 
No. zx GC cc 
1 3.3 0 
2 3.27 ° 67 0.60 0 
3 3.24 2.2 1.04 0. 
i 3.36 2.26 1.1 1. 
5 3.48 2.3 1.18 % 
6 3.36 2.33 1.03 & 
7 3.51 2.61 0.9 a. 
S 3.45 2.61 0.84 ae 
i) 3.3 2.29 1.04 1. 
10 3.36 2.55 0.81 1. 
11 3.27 2.76 0.51 1 
12 3.03 2.36 0.67 1 
13 3.24 2.23 1.01 1. 
14 3.45 2.58 0.87 1. 
15 3.1 2 


Table I 


Analyses of Bad Examples 


01 


diesel cylinder head. 

Examples 2-10, inclusive, locomotive cylinders 
marine-engine steam cylinders 
Example 15, ammonia compressor cylinder 


Mn Ss P Si-Mn 
0.8 0.08 0.2 ~O.03 
0.7 0.14 0.33 +022 
0.79 0.105 0.31 +0.16 
0.77 0.130 0.34 + 0.26 
0.93 0.108 0.36 t0.19 
1.05 0.10 0.42 +-0.91 
1.20 0.083 0.41 + 0.06 
1.14 0.087 0.32 +0.12 
1.38 0.24 0.51 0.12 
1.1 0.105 0.44 r0.21 
0.97 0.098 0.37 0.29 
0.98 0.12 0.36 + 0.38 
1.14 0.10 0.43 + 0.31 
1.17 0.072 0.48 + 0.28 
2.0 0.09 0.46 0.01 








casting, a com 
silicon 


type of 
2 per cent 


make this 
position of about 
was aimed at and, as this would have 
a tendency to give a rather 
grained metal in the thicker parts of 
the casting, an addition of ferro 
manganese was included in the 
charge to remedy this. 


open 


The addition of manganese origin- 
ally added gave about 1.5 per cent 
in the casting and was successful for 
some time. Eventually, however, 
owing to the cumulative 
the increasing amount of manganes« 
in the scrap and returns, a 
point was reached which brought the 
manganese-silicon ratio within the 
danger zone. By lowering the man 
ganese content to 0.5 per cent below 


action of 


shop 


i) 


the silicon content, example 25, Ta- 
ble I, the trouble was eliminated. 

So far as the author is aware, 
no trouble has arisen owing to bad 
wearing properties of any of the cyl- 
inders. However, on the hydraulic 
test, there is a tendency for the wa- 
ter to through the glazed 
areas, and after the test, brown lines 
appear around the crystals. It 
has been observed that when the cyl- 
inders have stood some time, after 
machining and before hydraulic test- 


sweat 


also 


Fig. 3—Same Specimen as in Fig. 2 Etched with Picric Acid and Magnified to 
Lightly Etched with Picric Acid Magnified to 1000 Diameters 
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200 Diameters. 


ing, the glazed areas have a tendency 
to take on a brown tint. 
Photomicrographs of glazed areas 
taken from example No. 8, Table I, 
but which are typical of all, are 
shown in Figs. 1, 2, and 4. Fig. 1 
is at a magnification of 75 diameters, 
unetched. The glazy inclusion is in 
dicated by small half-tone particles 
with relatively 
This 
formation of the graphite is an out 
standing characteristic of all exam- 
ples so far examined, which includes 


These are associated 


fine flake graphite in clusters. 


many more examples than those giv- 
en in Tables I and Il. Fig. 2 is of 
one of glazed areas shown in Fig. 1, 
at a magnification of 200 diameters, 
unetched, and 
graphite more distinctly 


shows the clustered 


Exerts Stabilizing Effect 
Fig. 3, at 200 diameters, and 
etched in picric acid, shows clustered 
graphite and stabilized cementite in 
the vicinity of the glazy inclusion. 
This stabilizing effect upon the ce- 
mentite of not allowing the pro-eu- 
tectoid cementite to decompose may 
be affected by the presence of either 
sulphur or The pearlite 
thrown slightly out of fo- 


manganese. 
has been 


Same Specimen, 


Fig. 4 








the 
been 


cus to accentuate inclusions. 

Fig. 4, which has etched 
lightly in picric acid, is at a magni- 
fication of 1000 diameters and shows 
the typical formation of the inclu- 
sions. The black dots in the dark in- 
clusion areas are holes left by par- 
ticles torn out during polishing, and 
the white markings in the same areas 
are due mainly to high lights from 
the illumination. 

Although an alteration in the 
amount of manganese cures the trou- 
ble, the question remains as to the 
identification of these inclusions and 
the reason and method of formation. 
Carl Benedicks and Helge Lofquist, 
in their book on Non-Metallic Inclu- 
sions in Iron and Steel, state that 
there two kinds of inclu- 


slag 


are 


the nature of manganese silicate. 

It is difficult to see, owing to the 
small amount of sulphur present, 
that so large an amount of man- 
ganese sulphide could be formed. The 
inclusions do not have either the 
characteristic angular form of man- 
ganese sulphide, nor its dove-gray 
color. Neither do they resemble in- 
clusions suspected to be double sul- 
phides of iron and manganese. 

If the glazy areas were manganese 
sulphide, difficulties in machining 
would arise, and this does not occur. 
If the areas were manganese sulphide 
why do they not occur in every in- 
stance quoted and also in the many 
cylinders which were found to be 
quite free? There is plenty of man- 
ganese present in each case to satis- 





Analyses 


Example 


No. 7  f: Gc Si Mn 
16 3.39 2.48 0.91 1.21 0.74 
17 3.3 2.36 0.94 1.31 0.63 
18 3.42 2.47 0.95 1.31 0.78 
19 3.39 2.46 0.93 1.36 0.6 

20 3.42 2.67 0.75 1.4 0.95 
21 3.36 2.34 1.02 1.4 0.98 
22 3.42 2.45 0.97 1.5 1.0 

23 3.39 2.48 0.91 1.54 1.07 
24 3.33 2.43 0.90 1.36 0.56 
95 2.03 1.5 

26 3.34 2.37 0.97 1.19 0.72 


Nate: 





Table II 


of Border-line Examples 


Examples 16-23, inclusive, locomotive cylinders. 
Example 24, marine-engine cylinder, 

Example 25, ammonia compressor cylinder. 
Example 26, steam-engine cylinder. 


Ss P Si-Mn Remarks 

0.099 0.4 +0.47 Practically clear, 
1 small spot. 

0.125 .27 +0.68 Quite clear. 

0.09 0.39 +0.53 Quite clear. 

0.114 0.29 +0.76 Quite clear. 

0.098 0.56 +0.45 Practically clear; 
2 small spots 

0.073 0.22 +0.42 Practically clear; 


3 small spots 


0.105 0.44 +0.5 Quite clear. 


0.075 0.02 +0.47 Practically clear 
1 small spot 
0.10 0.27 +0.8 Quite clear. 
+0.53 Quite clear. 
0.115 0.62 +047 No trace in bore, 


but traces foun: 
in runner gate 








sions; (a) Slag inclusions due to re- 
actions taking place in the molten 
and solidifying metal which may be 
called native slag particles and 
which Hubbard in 1911 called son- 
ims, solid nonmetallic impurities, 
and (b) mechanically a mixed slag 
inclusions and reaction products, re- 
spectively, between these and the na- 
tive slags. These may be termed for- 
eign slag particles. As the inclusions 
under review appear to be directly 
connected with the chemical composi- 
tion, there is reason to consider them 
as belonging to the first class, for, if 
they are due to the second, they 
would be expected to be found in 
castings irrespective of their compo- 
sition. 


Inclusion Identification Difficult 


Since the intensity of the phe- 
nomenon appears to be in direct ra- 
tio to the silicon and manganese 
present, and not in any way to the 
ratio of sulphur and manganese, and 
also that the shape and color of the 
inclusions are quite different from 
those usually associated with man- 
ganese sulphide, there is reason for 
believing that the inclusions are in 
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fy fully the sulphur present in the 
proportion to form manganese sul- 
phide. 

Dr. Stead has stated that mangan- 
ese silicate can be distinguished from 
manganese sulphide by subjecting 
the micro-specimens to heat treat- 
ment. If heat treated, manganese sul- 
phide will remain bright and man- 
ganese silicate will become dark. On 
an application of this test to the spe- 


cimen shown in Figs. 1 to 4, glazed 
particles remained white. Further, 
it was noted that, when subiecting 


the specimen to dilute sulphuric acid, 
bubbles of gas were driven off, which 
in all probability are H.S and which 
is always associated with the pres- 
ence of manganese sulphide. Sulphur 
prints also showed distinctly the 
presence of sulphur. 

An attempt was made to determine 
the composition of the inclusions, by 
dissolving a piece of the affected met- 
al with the hope that the inclusions 
would remain while the iron, ete., 
would be dissolved. However, re- 
sults were not satisfactory. While 
there was distinct evidence that a 
slag was present, there was not suf- 
ficient residue to make a complete 





analysis, nor could one be quite sure 
that the residue was the inclusion. 

Since the ratio of manganese to 
silicon and not the manganese to sul 
phur, has a direct bearing upon the 
inclusions, the solution of the prob- 
lem may be that a manganese silicat« 
is formed and that this has a great 
affinity for and attracts sulphur, thus 
forming an alloy containing mangan- 
ese, silicon and sulphur. Why, unde: 
the conditions stated, the 
non arises, is not quite clear. Never 
theless, it is a significant fact that 
in a large quantity of cylinders ex 
amined, not a single example 
been found in which the glazy inclu 
sion is not present when the silico: 
is not 0.5 per cent or more above the 
manganese content, and not a single 
instance where it has occurred when 
the silicon has been in this propor 
tion. 


phenon 


has 


Considers Second Theory 


Benedick’'s second, or mechanically 
admixed slag inclusion definition, is 
worth consideration in relation to the 
present problem. It has been stated 
previously that the attempt to 
arate and analyze the inclusions was 
not considered satisfactory because it 
was not certain that the residue ac- 
tually was the inclusion, and also 
that the amount obtained was too 
small, 0.3 gram, to make a complete 
and check chemical analysis. An 
analysis showed the following: 


sep- 


Compound Per cent 
Silica (SiOec) 50.35 
Ferrous oxide (FeQ) 7.98 
Alumina (AleOs) 8.93 
Manganous oxide (MnQ) 19.38 
Lime (CaQO) © 00 
Magnesia (MgO) 11.25 

Total 99.89 


These data not only show the sub- 
stance to be in the nature of a slag 
but also suggests that it consists of 
contamination by the furnace or la- 


dle lining. The MnO content of 
19.38 per cent is much more than 
usually is found in a cupola slag, 


which generally ranges between 4 
and 9 per cent and points to the sug- 
gestion that the manganese has come 
from the metal. The 8.9 per cent 
alumina, 2 per cent lime and 11.25 
per cent magnesia gives the impres- 
sion that it has been obtained from 
a refractory. 

It may be that oxidation during 
melting operation has some effect on 
the formation of this type inclusion, 
for of the 14 cupolas operating in 
the works in which the cited samples 
have been made, three are known to 
have a tendency toward excessive ox- 
idation. 

Chester H. Lang, formerly assistant 
manager, publicity department, and 
later comptroller of the budget, Gen- 
eral Electric Co., Schenectady, has 
been appointed manager of publicity 
department succeeding Martin P. Rice, 
who retired Dec. 31, after more than 
37 years of service with the company. 
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Prevent Losses 
With Proper Gates and Risers 


RON molds lend themselves read- 
ily to the production of nonfer- 
rous castings, and more particu- 
ly nonferrous metals with a 
rticularly low melting point. Read- 
s of early American history and fic- 
on will recall that the bullet mold 
is an essential piece of household 
juipment and that every hero from 
-atty Bumpo to Daniel Boone carried 
bullet mold in his pack when he 
red forth into the wilderness to pit 
; wits and agility against those of 
ir or two-legged varmints. 
The mold was a comparatively sim- 
e contrivance, something like a nut 
icker, hirged at one end in some 
stances equipped with a shears at 
e crotch for cutting the gate from 
e finished bullet. The essential fea- 
res are shown in Fig. 134. Each mold 
is forged by hand, therefore at this 
te date in almost any collection, only 
rely can two molds be found close- 
approximating each other in all 
rticulars. Mass production = and 
crometers did not come in until 
llet molds had passed out. 
Lead castings are employed exten- 
ely in the textile industry on ac- 
int of their high resistance to sul- 
urie acid and chlorine’ solutions 
mmonly used in bleaching and fin- 
ing cloth. Problem of casting 
d reels for pulling and _ transfer- 
ng bleached cotton cloth through 
ny operations in kiers, wash mills, 
d squeezers and thence to the pil- 
bins, has been greatly simplified 
a southern foundry through adop- 
of a special cast iron mold in 
parts, top, bottom and two side 
eces for forming the groove. 
For many years wood slats bolted 
cast iron heads were used in the 
They still are 
Rapid disinteg- 


lls for pulling cloth 
ed in some places 
tion of wood, incident to alternate 
et and dry conditions, has made this 
ethod expensive and as a result wood 
passing out of the picture. The 
ood construction is replaced by a cast 
n reel which in effect is a sheave 
th a V-groove. Tle castings are 
med in halves, bolted together and 
laced on the shaft in any desireé po- 
tion. The cast iron hub is bored tu 
the shaft and is attached by a set 
rew. 
Cast iron yields rapidly to the at- 


0 
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tack of sulphuric acid and chlorine 
solutions. Corrosion and scale involve 
frequent replacement of parts. Brass 
has been tried and has served admir 
ably for a longer period than iron, but 
eventually it also yields and presents 
a pitted and scaly appearance. This 





Make Bell Castings 


HEAVE 
halves that require 
Shipping nor cleaning are pro- 
duced in an iron mold made up 


wheel castings in 
neither 


of four parts, a bottom plate, a 
top plate and two semicircular 
side parts. Iron molds seem par- 
ticularly adaptable to the pro- 
duction of metal 
castings, particularly metals 
with a comparatively low melt- 
ing point. Small bells, sleigh 
bells, hand bells, etc., are made 
in green sand molds and poured 
through gates on the top. 
Large bells are made in loam 
and dry sand molds, usually in- 
side special cast iron flasks 
which conform closely to the 
shape of the bell. 
employed instead of patterns. 
Metal is poured from the ladle 
into a pouring basin which con- 
ducts it to the sprue or sprues 
on top of the casting. 


nonferrous 


Nweeps are 











rough surface increases the wear on 
the cloth and 
hazard In the particular 
selected for illustration the problem 
was solved by casting the outside o1 
rim of the casting in lead. 


introduces a _ tearing 
Instance 


Metal Attacked Core 


In early trials the castings were 
made in a fine grade of Kentucky 
sand with a dry sand core to form 
the groove in the rim. The casting 
was poured as a unit, but was split. 
The outside of the casting came 
clean, but the metal seemed to soak 
into the core. A great deal of trouble 
was experienced in cleaning the 
groove without distorting the casting 
Also, the first cores did not fit closely 
and the castings were disfigured by 


unsightly fins. Necessity of machin- 
ing the groove increased the cost to 
a prohibitive point 

The present cast iron mold makes a 
perfect casting, which requires neithe) 
cleaning nor machine work. The mold 
is made up of four parts, top, bottom 
and two semicircular parts to form 
the groove in the lead casting. A seat 
machined on the bottom section ac- 
curately locates the two groove sec 
tions. A male and female joint and 
a dowel pin on the top, locate the cope 
section on the parts which form the 
groove in the casting, and on the 
bottom. 

A thin steel strip placed in a slot 
in the drag and another similar strip 
located in like manner in the cope, 
serve to divide the mold into two parts 
and produce two separate half cast- 
ings. The metal is poured from two 
ladles simultaneously into two verti- 
cal gates located diametrically oppo- 
site each other as shown in Fig. 135 
Each gate 4 x 2%-inches is tapered 
in such manner that the cope may be 
lifted from the casting. 

Metal enters the mold at the high- 
est part of the rim to facilitate the 
pouring at a comparatively low tem- 
perature. Various temperatures for 
melting and pouring were tried before 
standard was estab- 
castings are 


a satisfactory 
lished. Satisfactory 
poured with lead showing a tempera 
ture of 800 degrees Fahr., at the fur- 
nace and 650 degrees at the edge of 
the mold. Lead gates from previous 
castings are added to the metal in 
the ladles to reduce the temperature 
quickly. Several %-inch vent holes 
through the cope allow the air to 
escape also serve to indicate that the 
mold is full 

Bells are molded and 
cording to a variety of methods de 


poured = ac 


pending principally on the size of the 
casting. Probably the smallest is the 
sleigh bell which still is made in 
considerable numbers, despite the 
great changes that have taken place 
in methods of transportation. Viewed 
simply from a molding angle the pro 
duction of sleigh bells presents no 
extraordinary features The _ solid 
patterns are mounted in groups on 
follow-boards, in some instances as 
many as 50 patterns are mounted on 


the same board. In one typical in- 
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stance the 50 patterns are arranged 
in two groups of 25. Experience has 
shown that 25 is about the maximum 
number that can be filled from a 
single runner. 

On account of pouring the bells in 
groups it is necessary to form the 
mold in a three-part flask, a drag con- 


on top of the runner A serves as a 
guide in locating the single sprue in 
the cope. 

The same general method is fok 
lowed in making small hand bells 
and gongs. The patterns are mounted 
mouth down on the follow board 
Since the castings are poured in the 
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Fig. 134—Plan and 
Sectional View of 

















Bullet Mold Used at 

a Period When 

Every Hunter Made 

His Own Ammuni- 
tion 








taining the lower half of the mold 
impression, a cheek containing the up- 
per half and also the gates and runner 
and a plain flat cope containing the 
sprue as shown in Fig. 136. 

The follow board and flasks in one 
prominent foundry are wood, but that 
is in deference to age and custom 
The patterns, coreboxes and _ gate 
equipment are metal, polished and fin- 
ished to a high degree of accuracy 
Guide pins are examined regularly 
and kept tight to prevent any shift 
between the flask parts. 


Placed in Bell Core 


Each little sleigh bell pattern is 
provided with a gap on the drag side 
and with three or four small inden 
tations on the cope side. Sand which 
fills the gap on the bottom of the 
pattern serves later to support the 
dry sand core in the mold. The little 
mounds of sand formed by the inden- 
tations on the cope side of the pattern, 
serve as chaplets to hold the core in 
place when it is surrounded by metal 

The apparent mystery of a large 
ball or clapper inside a bell with a 
small opening is explained easily. 
The ball is bedded in the core. The 
core with the enclosed ball is dried 
and then placed in the mold. Later 
the sand is cleaned out through a 
thin slot in the bell casting while the 
ball remains on the inside. 

To insure a perfect fit between the 
multiple gate and the group of pat- 
terns, the cheek is rammed first 
on the board with the patterns 
and gates arranged as shown in 
Fig. 136. Each bell pattern is inde- 
pendent of the others, but the metal 
device for forming the runners and 
gates is in one piece. A single member 
A extending across the entire group 
connects five bars that rest on the 
bell patterns through small, flat gates 
C that fork at the point where they 
touch the bell pattern. A small knob 
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same position it is apparent that the 
cope is rammed first, followed by the 
drag. The entire mold is rolled over 



































Fig. 135—Plan and Sectional View of 
Lead Sheave Cast in a Four-Part 
Tron Mold 


The cope and drag are separated, pat 
terns removed and the mold reassem- 
bled in the usual manner. The metal 
is poured through a small, flat gate 
on top. Variations and exceptions may 
be noted in the foregoing procedure 
For example, some of the patterns 
are mounted in a manner to permit 
ramming the drag first. In all in 
stances the patterns are exact dupli- 
cates of the castings and leave thei! 
own cores. The usual practice is to 
employ small, special flasks and to 
pour only one casting in a flask. 
Locomotive bells and other miscel- 
laneous bells smaller and larger some- 
times are cast hub down, that is in 





the opposite position to the one they 
are destined to occupy in service, but 
the general practice is to cast then 
mouth down as shown in Fig. 137. In 
a good grade of sand bells up to 300 
pounds may be molded in green sand 
Between 300 and 500 pounds the molds 
should be made in dry sand or at 
least skin dried. Bells over 500 pounds 
in weight are made in dry sand o1 
loam molds. 

One of the main reasons for employ 
ing loam molds is that Sweeps are em 
ployed instead of full patterns. The 
loam mold is strong and rigid and 
will yield a casting true to shape, 
size and metal thickness. These fea 
tures are extremely important where 
the tone of a bell has to conform t 
a definite note in the musical scale 
The same object is attained in smal] 
er bells by forming the mold in ; 
loam mixture inside a cast iron flas) 
which conforms closely to the form of 
the bell. Extended descriptions of 
bell molding methods, materials and 
equipment have appeared in TH! 
FouNDRY on several occasions. Typical 
practice in an American foundry was 
illustrated in the March 15, 1921, is 
sue. A comprehensive series of thre 
articles on the practice in a British 
foundry was presented in the Noy. 15 
Dec. 1 and Dec. 15, 1924, issues. 


Poured at the Bottom 


As with many other castings in fe 
rous and nonferrous metal, the logica 
place for the gate on a bell is on the 
top With dry sand or loam molds 
this is quite feasible, but under ce 
tain conditions a top gate is not ad 
visable on a large green sand mold 
Where a doubt exists or where actual 
experience has shown that the sand 
will not withstand successfully the 
erosive action of the metal, the cast 
ing may be gated at the bottom in the 
manner shown in Fig. 137. 






































Fig. 136—Metal Is Distributed to 25 

Sleigh Bell Molds Through a Series 

of Runners on Top of the First and 
Under the Second Cope 
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The principal hazard incident to 
iis method is that the metal will 
ear away the sand forming the sprue 
ening and carry some of the slushy 
ess into the casting. Particular 
tention should be paid to ramming 
i@ sand around the sprue pattern. 
“and that is too wet or too dry, or, 
tches of wet or dry sand, will yield 
ther to the force or the temperature 
of the stream of metal. In this con- 
ection also it is pertinent to refer to 
point considered in one of the early 
stallments of this series. That is to 
the necessity of reinforcing the sand 
between the sprue and the mold cav- 
ty. If this is not done, and if the 
rue is too close to the mold, the 
pressure of metal in the high sprue 
may cause the wall of the mold to cave 
n on that side. 


Jog Breaks the Fall 


In Fig. 137 it will be noted that the 
sprue contains a jog at the cope and 
cheek joint line. Also that the runner 
at the bottom extends past the group 
of branch gates. The jog is designed 
to arrest temporarily the abrupt fall 
of the first metal and thus reduce the 
speed. The extension in the runner 
; to catch and hold any foreign ma- 
terial that may descend the sprue 
with the metal. 

The dry sand cap core shown in Fig. 
158 is a precautionary device adopted 
with green sand bell cores, irrespec- 
tive of whether the casting is gated 
at the top or the bottom. It is rammed 
up in the pattern and is anchored in 
place with three or four nails. Its 
principal purpose is to prevent steam 
from rising and escaping through the 
top of the core during the pouring 
period. Where the casting is poured 
at the top, this core withstands the 
fall of the metal more satisfactorily 
han green sand. 

Instead of using a gate stick as in 
rdinary practice, the bell founder 
prefers to form his sprues in a dry 

nd or loam mixture. The block con- 

ining the sprue then is incorpora- 
ed in that part of the mold above the 
rown or upper part of the bell. On 























ig. 137—Metal Enters the Bell Mold 
Gently from the Bottom 
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large molds a basin is built from the 
edge of the cope to the sprue in the 
center. This feature does not differ 
from gray iron foundry practice and 
already has been covered in detail. 

Since the pouring temperature af 
fects the casting to a certain extent, 
it is advisable to explain that the met- 
al should be poured at as low a tem- 
perature as possible. Naturally this 
temperature will vary to some extent 
depending on the thickness of the 
casting. This is one of the instances 
where no definite instruction can be 
laid down for pyrometrical reading or 
bell metal temperature. The technical. 
ly trained man can adopt his own 
standard readings after a few trials. 
The practical man can judge the tem- 
perature by the color and by the rela- 
tive brightness of the rainbow colors 
due to the tin content. These colors 
fade in conformity with the drop in 
temperature. 

Many hazards incident to the pro 
duction of castings may be foreseen 
in advance and proper measures taken 




















Fig. 138—A Flat Dry Sand Core Is 
Nailed to the Top of the Green Sand 
Core 


to insure a safe passage. However, 
the element of chance never is absent 
and may cause an apparently perfect 
mold to turn out a defective casting. 
Relation of a typical instance may 
serve as a warning to those who have 
in the past or may have in the fu- 
ture occasion to use a reservoir run- 
ner basin formed in a dry sand core. 

A ladle containing 800 pounds of 
brass was brought to a mold fitted 
with one of these pouring basins. A 
stopper core was fitted in the opening 
in the bottom of the reservoir leading 
to the sprue in the cope. The inten- 
tion was to fill the basin with metal, 
then remove the stopper core and thus 
insure the entrance of clean metal to 
the mold. The basin core was weight- 
ed on top and—as an extra precau- 
tion—was smeared with paste on the 
bottom, to prevent it from moving 
either up or sideways. 

Unfortunately, the paste was 
smeared too generously and some of 
it worked up into the sprue opening 
in the bottom where it came into con- 


























Fig. 189—Metal from a Pouring Basin 
Enters the Mold Through One or More 
Pop Gates 


tact with the end of the stopper core 
By the time the basin was filled with 
metal the heat had dried the paste 
and as a result the stopper core was 
anchored firmly. In an effort to loosen 
it by twisting, the end broke off and 
remained hopelessly in place. 

Finally, the runner basin was re 
moved from the cope and the metal 
was spilled out. The broken plug was 
removed, another core fitted in place 
and the basin was replaced on the 
cope. In the excitement an attempt 
was made to pour the metal, but the 
delay had reduced the temperature to 
a point where the metal would not 
run readily and the casting was a 
waster. 

This is the twenty-sixth of a series 
of articles dealing with the various 
types of gates and risers used in the 
foundry industry. The twenty-seventh 
installment will appear in an early 
issue.—THE EDITORS. 


Who Should Lead? 


(Concluded from Page 43) 


the background. This is not com- 
patible with a program economically 
planned. 

At the beginning of the safety 
movement it was generally supposed 
that making a plant safe would slow 
up production to such an extent that 
there would be an economic loss; 
that goggles and other safety cloth- 
ing, caution in the performance of 
the employe’s work and other safety 
measures would slow up production 
and thus be less efficient than the 
original way with no accident preven- 
tion. Exactly the opposite has prov 
ed to be the case. The safe factory 
has proved to be the efficient factory. 
An efficient plant will always have 
a prescribed and successful safety 
program. 

Efficiency in production, safety, 
health, and good morale are the ele- 
ments necessary to have a perfectly 
functioning organization and should 
be encouraged in every way by man- 
agement. 
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{GENERAL >——- 
Makes Plow Points 





We are contemplating to enter the 


plo point making field on a large 


scale in our foundry, but before we 
start ¢ rould like to obtain infor- 
mation on a mixture for tractor plou 


points 


The mixture used in making plow 
points varies from 90 per cent scrap 
and 10 per cent pig iron to 50 pet 
cent of each. The analysis will range 
from 1.40 to 1.85 per cent silicon; 0.10 
to 0.12 per cent sulphur; 0.50 to 0.75 


per cent manganese; 0.25 to 0.40 per 
“ 


cent phosphorus, and 3.20 to 3.50 pet 
cent total carbon. The heavier points 
of course, are made from iron with 
the lower silicon content. The metal 
poured into any particular type of 
points is determined by examination of 
chill blocks made from the ladle of 
hot metal. The iron should be poured 
at 2500 degrees Fahr. to obtain the 
desired chill, and eliminate a snaky 
surface appearance. 


Plow point castings usually are 
made two in a flask, and an excellent 
description of the method may be 
found in the Nov. 1, 1920, issue of Tui 
FOUNDRY A stripping plate molding 
used which makes the cope 


The molds 


machine 
nd drag at the same time 


ire stacked and poured from a ladle 


which holds just enough metal. Rais- 
it the ladle trom the bottom mold 
ceces e] to the top mold is accom 


pecial pouring device 


Facing Not to Blame 


Wo wu kindly give us directions 

preparing facing sand suitable for 
light ornamental gray iron castinas 
requiring an exrce plionally smooth sur 


These 
from %s to 3/16-inch thick, vary in 


fue yee from cuts castings, 


ize from 4 to 14 inches in diameter. 


Facing sand in the usually accepted 


FOUND 
PRACTICE 





HIS department covers all 

problems relating to metal- 
lurgical, melting and molding 
practice encountered in mak- 
ing steel, malleable-iron and 
gray-iron castings. Questions 
submitted by bonafide sub- 
scribers to this department will 
be answered by members of the 
editorial staff of The Foundry, 
supplemented where occasion 
requires by the advisory staff 
whose personnel is as follows: 


John H. Hall 
Cast Steel 
H. A. Schwartz 
Malleable Cast Iron 
J. W. Bolton 
Gray Cast Iron 


All questions must be ad- 
dressed to the Editor, The 
Foundry, Penton Building, 
Cleveland. 











foundry sense of a mixure containing 
two or more varieties of sand, a ce 
tain amount of coal dust and a small 
artificial binding 
agent is not employed for the simple 


amount of some 


reason that it is not necessary on 
small, thin gray iron castings. A nat 
ural sand from the Albany 
readily 


district, 
available at reasonable cost 
from a sand supply company in your 
locality will serve your purpose with 
out any special treatment or prepara 
tion outside the usual screening and 
addition of the proper amount of wa 
te) From your reference to cuts and 
a smooth face, we are inclined to the 
opinion that the manipulation of the 
sand, and not the sand itself, is to 
blame. If 
front of the stream of iron If it is 
too wet it will cut and scab through 
Manifestly 
the maintenance of the correct amount 
of moisture is a factor that should be 
held under close control and not sub 


it is too dry, it will wash in 


the action of the steam 


lect to the varying whims of many op 





Under certain condition 
foundrymen find it advisable to sievy 


exceedingly fin: 


eracors. 


a light coating of 
grain sand over the pattern, to be fo 
lowed by ordinary sand from the hea) 


——€_ S70 
Steel Appears Dirty 


We are light a 


medium weight steel castings, rangu 





manufacturing 


from a few ounces to 150 pounds 
weight from metal melted in a speci 
basic open-hearth furnace, and are ¢ 


difficulties in obtaini 


countering 
perfectly clean castings hen they a 
machined. contain little whi 


spots of silica while others show large 


Nome 


spots in the form of slag. The ste 
ordinarily is poured at 3800 degree 
Fahr. but owing to the spots of sili 
the temperature has been reduced t 
, without m 
trouble is I 
tried 


sand mirtures, and pouring cups mad: 


3250 to 3300 degrees 


success, although the 
pronounced We have rario 
of our reqular dry sand mixture. T/ 
made in green sand whicl 
Those made just befor 


molds are 
are air dried, 
pouring are sprayed with gasoline 
thich is ignited to give a dry ski 
1 bottom pour ladle is used. The pou 
ing cup is not covered with silica was 
ras thought that it caused tl 
trouble Would hand shanking be pra 
tical? Would a lioht 
spray help, and how should it be mad 


as if 
silica mwas 


Can you give me any information 0 
open and strong facing mixtures, an 
on core mixtures that will withstan 

ashing? We 
silica sand in the facing but had pi 
holes With Nos. 4 and 5 sand, a 


heap sand we obtained solid casting 


tried a finer grade 


From the description of your troubl 
with steel castings it is difficult t 
form an opinion as to the source of the 
spots of silica which are found in th: 
machined castings It is possible, ot! 
course, that they may be due to care 
less ladle practice. If the tempera 
tures given are correct, it would be 
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juite possible to pour the castings by 
1and shanking. However, this would 
iepend upon the size of the heat, as 
t is difficult to dispose of large quan- 
ities of metal with hand shanks. It 
s hard to understand how slag spots 
n any considerable quantity could be 
ound in the castings when a bottom- 
our ladle is used. If these spots 
eally are slag, it would indicate poor 
teel making practice which leaves the 
teel contaminated with slag inclu- 
ions. If these spots are not slag, 
hey may be formed by the partial 
fusion of small portions of the sand 
from the mold, which would indicate 
that material of some sort is incor- 
orated in the sand, giving it too low 
melting point in some places. 
It is seldom necessary or desirable 
coat green sand molds with silica 
ash. Dry sand molds and cores 
should be coated with silica wash, 
vhich may be made by mixing silica 
flour with enough light core oil to give 
thick slurry. We weuld not advise 


applying such a silica wash to geen 
sand molds. 

A good strong facing mixture for 
green sand work can be made of 75 
to 90 parts of washed silica sand, one 
part bentonite, and a small amount of 
one of the commercial pitch binders. 
It is preferable to use washed and 
sized silica sands in which at least 70 
per cent of the sand will be found on 
not over three screens in the standard 
screening test. 

A good mixture for a core which 
must withstand cutting and washing 
is 40 parts of sand, 2 parts silica flour, 
and one part of a good linseed-base 
core oil. The cores should be dried 
thoroughly, and washed with two or 
three coats of silica flour and linseed 
oil, drying each coat of wash as it is 
applied. 

Finally, we might suggest trying an 
acid lining in the open hearth furnace 
instead of a basic lining, if a suitable 
supply of raw material and fuel is 
available in the locality. 


‘Problems in 


Nonferrous Foundin 
Fert eaten Vchoes 


Molds Flanged Bushing 


We would like to obtain informa- 
tion on the proper method of gating 
r heading a flanged bushing made in 
yreen sand. We make them flange 
p, and have tried gating on top of 
e flange and at the bottom of the 
sting without success. Can the bush- 
ig be made in metal molds? 


The best way to mold heavy flanged 
ishings in green sand, according to 
experience gained in making thous- 
nds of the type used in steam rail- 
id service, is to arrange the mold 
that the flange is at the bottom. 
other words, the casting cavity is 
tirely in the cheek with a flat drag 
d cover cope. The casting is gated 
two points diametrically opposite 
om a single sprue not over 1 inch 
diameter. The runner is cut in 
e drag, and the gates open into the 
nge 
The exact size 6f the sprue will 
ve to be determined by experiment 
it should be of a size that will feed 
etal to the cavity rapidly, but not 
much so that it cannot be kept filled 
the time. A riser should be placed 
the top of the bushing extending 
ough the cope. A dry sand core 
nded with 1 part of fine flour to 20 
irts of sharp sand gives good results 
though oil or other binders also may 
used with success. The core 
iould be made hollow with walls 
yout l-inch thick. After it is dried 
he interior is filled with molding 
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sand by ramming it up in the pattern. 
Be sure to see that tht core is vented 
to the outside of the mold. 

Bushings may be made in iron 
molds, and the methods used are de- 
scribed in two articles by Henri Marius 
which appeared in the Aug. 15, 1929, 
and Jan. 1, 1930, issues of THE 
Founpry. In addition Mr. Marius 
presented a paper on that subject at 
the May, 1931, annual metting of the 
American Foundrymen’s association 
held in Chicago. Methods of casting 
bushings in green sand are described 
in the Jan. 1 and Feb. 1, 1923, issues 
of THe Founpry. 


-—GED— 


May Remove Aluminum 


We are having trouble with a large 
quantity of scrap gun metal and bronze 
which we purchased, and which con- 
tains a fair percentage of aluminum. 
Can you tell us whether a flux is man- 
ufactured, or suggest one that will re- 
move the aluminum from the metal? 


Removal of aluminum from the al. 
loys mentioned is best accomplished 
by a secondary smelter who has the 
facilities and experience for conduct- 
ing the operation. It usually is an 
oxidizing process. Cheetham described 
a method for removing small amounts 
of aluminum from an alloy contain- 
ing 85 per cent copper, 4 per cent tin, 
5 per cent zine and 6 per cent lead in 
the Feb. 1, 1930, issue of Tur Founpry. 


9. 


The process consists of adding copper 
oxide to the molten metal. Copper 
oxide in the ratio of 14% pounds to 100 
pounds of metal was placed in a heat- 
ed ladle, molten metal poured on it, 
and the mixture stirred well The 
original metal contained about 1 
ounce of aluminum per 100 pounds, 
and Cheetham stated that good cast- 
ings were obtained after copper oxide 
treatment. Barium sulphate has been 
suggested as an effective means for 
removing aluminum from red metal, 
but the exact procedure for its use as 
yet has not been revealed. 


—GED—- 
Pinholes Cause Trouble 


I am operating a small brass and 
aluminum foundry and I am having 
difficulty due to the appearance of nu- 
merous pinholes in the aluminum cast- 
ings after machining. I have tried the 
castings good and hot, and also a lit- 
tle cold, but that did not seem to make 
much difference. 

Recent investigations by Hanson 
and Slater prove rather conclusively 
an idea that has been held by many 
for some time, that water vapor is 
the principal factor which causes pin- 
holing in aluminum alloys. Water 
vapor and aluminum react at elevated 
temperatures to form nascent hydro- 
gen which is absorbed by the alumi- 
num, and causes the pinholes. The 
water vapor or rather the hydrogen 
from the water vapor may be absorbed 
mainly at two points. One is during 
melting, and the other in the mold. 

If ordinary care is taken during 
melting to see that the temperature of 
the molten bath is not allowed to rise 
too high, and the metal is not allowed 
to stew at high temperatures for any 
length of time, trouble from pinholing 
usually can be reduced greatly. The 
metal should not be heated more than 
about 45 degrees Fahr. above the de- 
sired pouring temperature which is 
determined by experiment. A pyrom- 
eter is a piece of equipment that easily 
will pay for itself by permitting con- 
trol melting and pouring temperatures 

In case the metal is overheated dur- 
ing melting, it is not the best practice 
to allow it to cool to the desired point 
and pour it into castings. Much grief 
may be prevented by removing the pot 
from the furnace, and allowing the 
metal to solidify. As soon as it has 
solidified throughout, 
back in the furnace, and bring it to 
the proper pouring temperature. That 
method usually called presolidification, 
allows the absorbed gases to escape 
without harm. The same occurs when 
the metal is poured into castings ex- 
cept that the pinholes are present. 

The other point where water vapor 
may be absorbed to some extent is in 
a mold where too wet sand is used. 
However, in such cases blowholes also 
occur, although not always. 


place the pot 








BILL 


By Pat Dwyer 


Claims the Cupola Should Be Slagged 


ILL came in the other night, 
B all a-twitter as the saying 

goes with some _ devilish 
scheme to upset my equanimity. I 
can tell in advance by the furtive 
glance, by the overstressed casual- 
ness, by the manner in which his 
hands stray into the pockets, that 
he is preparing to spring on me some 
fiendish device that will spoil my 
evening's rest. 

Sometime it is a far fetched theory 
to account for a natural or unnatural 
phenomenon. Again it may take the 
form of a mechanical puzzle acquired 
from a street fakir. Of course he 
is properly primed in advance and 
therefore takes great pleasure in my 
bungling and usually useless attempts 
to find a solution “Go ahead” I said 
on this occasion. “Springit. I know 
you are mentally aching to spoil a 
quiet and peaceful evening.” 

“Well,” said Bill “here’s something 
to test your powers of observation, 
deduction, induction and whatever 
other factors usually are called into 
play in solving the mystery and de- 
termining who plugged the drain pipe 
from the kitchen sink in the typical 
thriller: Big Dough the Dodo, or 
Nothing Left but the Crust. 

“The original copy brought to my 
attention carried an opening sentence 
to the effect that this intelligence 
test was developed by a _ certain 
prominent corporation to test the 
mental alertness of certain prospec- 
tive employes. A maximum period 
of 2%, hours was allowed the candi- 
date to arrive at a solution. If he 
could not hand in a solution in that 
time he was given no further con- 
sideration.”’ 

“TIT am not in sympathy with that 
method of determining a man’s fit- 
ness for a job’’ I said “or in fact 
with the usual type of questionnaire 
presented to applicants for anything 
from a job, to permission to enter an 
institution for a course of study. The 
applicant may be clever and smart, 
easily adaptable and of the type that 
absorbs knowledge easily, but  be- 
cause he cannot supply the answers 
to a series of trick questions, he is 
turned down. As the memory is de- 
veloped, the reasoning power de- 
creases and that is a calamity. 

“Useful facts of all kinds are 
available in printed form. Any per- 
son can consult them almost at any 
time and in any place. The ability 


to reason from cause to effect, to 
discriminate, to separate the true 
from the false, in a word, the ability 
to think in logical sequence is a 
faculty which has to be developed by 
constant practice. A man’s profici- 














Getting a Job Seems To Present More 
Difficulty Than Holding It 


ency can not be measured by his re- 
sponse or lack of response to such 
trick questions as: In what years did 
Henry II reign in England? Who 
was vice president of the United 
States in the Roosevelt administra- 
tion? What is the difference between 
syntax and the income tax?”’ 

“IT get you” Bill hastened to as- 
sure me “you are absolutely right 
and I am quite gratified to find that 
I am in hearty accord with such 
noble sentiments. However, this lit- 
tle test which I now am about to lay 
before you contains no trick ques- 
tion. There is no catch to it. Every 
item is relevant and must be taken 
in consideration. In other words, 
dear lad, it is a highly involved, high- 
ly tricky combination of words de- 
signed to test your reasoning faculty. 
You will be surprised to find how 
many false trails will lead you astray. 
You will have your finger on the solu- 
tion half a dozen times only to have 
it disappear like the tail of an eel. 
‘Ha-ha,’ you will say to yourself, 
‘I have identified No. 1 and No. 2. 
Now to settle No. 3 in his proper 
niche.’ Then as through a glass 
darkly, you will discover that in some 


mysterious manner No. 1 has become 
No. 2 and No. 3 may be substituted 
for either. 

“In some respects the problem is 
reminiscent of the famous ‘How old 
is Ann?’ which had every person over 
10 biting their nails and developing 
insomnia twenty odd years ago. How- 
ever, there is this main difference. 
Ann's age still is unknown, but the 
present problem is not beyond the 
capacity of any ordinarily intelligent 
person.”’ 

“All right,” I said, assuming as 
nearly as possible the attitude and 
accent of Seth, the honest farmer 
boy about to try a verbal tilt with the 
city slicker. ‘‘Let ‘er flicker!” 

“Flicker is good. I bet your lit- 
tle weasel eyes will flicker before you 
settle the identity of the three lads 
in this puzzle.”’ 

“Why the eyes? Is this one of 
these puzzles made up of impossible 
combinations of bent wire?’’ 

“No,” Bill said “It is not as sim- 
ple as one of those wire contraptions 
that can be locked or taken apart 
with the greatest ease by a man who 
has the combination, but which is a 
hopeless mess in the hands of a man 
without this priceless information. 
This puzzle I am telling you about is 
too involved to present orally. You 
will have to write it down. Then 
with the copy constantly in front of 
you, you can concentrate on the solu- 
tion. Get a pencil and paper. On 
your marks! Get set! Go! 


A train is operated by three men— 
Smith, Robinson and Jones. They 
are fireman, brakeman and engineer, 
but not respectively. That is any of 
these men may hold any of these jobs 
so far as you know at present. Three 
business men are traveling on the 
same train. Singularly enough their 
names are the same as those of the 
crew. To distinguish them from the 
lowly sons of toil and incidentally 
help you work this puzzle, we shall 
call them Mr. Smith, Mr. Robinson 
and Mr. Jones. All clear so far? 
Well, then set down the following 
data: 

1—Mr. Robinson lives in Detroit. 

2—The brakeman lives halfway be- 
tween Detroit and Chicago. 

3—Mr. Jones earns exactly $5000 
per year. 

4—-Smith beat the fireman at bil- 
liards. 

5—The brakeman’s nearest neigh- 
bor, one of the passengers, earns ex- 
actly three times as much money as 
the brakeman earns when he works. 
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6—The passenger whose name is 
the same as that of the brakeman 
ives in Chicago. 


Question: Who is the engineer? 

“Of course” Bill explained ‘‘the 
question really is more inclusive than 
would appear on the surface. In the 
process of unscrambling the puzzle, 
the identity of the brakeman and 
fireman come to light as well as that 
if the engineer. Well, there it is, 
my lad. It is all your’s. Now see 
vhat you can make of it.” 

I wrestled valiantly with the thing, 
jut as Bill had prophesied, the clues 
either slipped through my fingers, or 
led me into cul-de-sacs from which I 
had to retreat and cast about for a 
new trail. Bill watched me for a 
while in amused toleration and then 
volunteered the solution. 

“No use wasting any more time 
over it’? he said “If you can’t hit it 
the first 5 or 10 minutes, you might 
just as well give it up. Here, listen 
closely and I'll show you how to find 
the answer. 

“Start with item 4—-Smith beat the 
fireman at billiards. Billiards, of 
course is mere camouflage. The es- 
sential feature is that the fireman’s 
name is not Smith. Therefore Smith 
is the name of either the engineer or 
the brakeman. 

“Item 5——-The brakeman’s nearest 
neighbor earns a salary divisible by 

The salary of Mr. Jones, $5000 
is not divisible by 3, therefore the 
brakeman’s nearest neighbor must be 
either Mr. Smith or Mr. Robinson. 
It cannot be Mr. Robinson, because 
Mr. Robinson lives in Detroit, an 
equal distance from the brakeman 
ind his namesake. 

“With Mr. Smith established as 

e name of the passenger with an 
income divisible by 3 and as the near- 

t neighbor of the brakeman, and 
with Mr. Robinson definitely estab- 
lished in Detroit, it is apparent that 
Mr. Jones is the passenger from Chi- 

ago. I trust that is clear. Hey? 


'f He Only Could Find a Place for the Third Man the 
Job Would Be Finished 
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“With these facts established the 
remainder is simple. Jones, the 
namesake of Mr. Jones is the brake- 
man. Smith is either the brakeman 
or the engineer. According to the 
preceding sentence, Jones is the 
brakeman, therefore Smith is the en- 
gineer. Since there is only one name 
and one position left, Robinson auto- 
matically is located as the fireman. 

“Simple, hey? Well” said Bill 
“T’ll tell you. Problems are old stuff 
in the foundry. I had an inquiry 
recently from a man who has a cu- 
pola lined to 44 inches and provided 
with six 6-inch tuyeres equally spaced 
around the circumference. These 
tuyeres are about 9 inches above the 
sand bottom. The usual melt was 
from 10,000 to 12,000 pounds per 
heat and he experienced no trouble. 
Recently he enlarged the foundry and 
now is melting from 21,000 to 22,000 
pounds per heat and experiencing 
considerable trouble through the coke 
and iron bridging above the tuyeres. 
Also the bottom does not drop clean. 
He operates a stove plate foundry 
where the iron runs constantly. He 
uses 1200 pounds of coke on the bed 
and 160 pounds between 1500-pound 
charges of iron. At present the heat 
extends over a period of 2% hours. 
The cupola delivers satisfactory iron 
over the first half of the heat but 
during the second part of the heat 
the iron melts slowly. The cupola 
is not equipped with a slag spout and 
no flux is used. The melting line 
shows about 24 inches above the sand 
bottom. 

“To maintain an even melting 
speed with a cupola running over an 
hour the charge must be fluxed and 
the slag drawn off through a suitable 
sag opening preferably at the back 
3 or 4 inches below the lower edge 
and between two tuyeres. The great- 
er part of the coke is consumed but 
a considerable amount of ash is pro- 
duced over a long heat which must be 
removed to keep the furnace clean. 
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The flux unites with the ash to make 
a liquid slag, the most convenient 
form in which it may be removed. 


“A 6-inch opening easily may be 
cut through the shell either with an 
oxyacetylene torch or with an ordi- 
nary hammer and cape chisel. A 
few bricks may be removed from the 














They Won't Stand Still Long Enough 
To Be Identified 


lining and an opening somewhat 
similar to the tap hole prepared with 
clay and brick bats. The opening 
usually is stopped with clay until the 
heat has been running from % to %4 
of an hour. Then it is opened and 
the accumulated slag runs out. How- 
ever in many instances the hole is not 
stopped but remains open from the 
beginning to the end of the heat, 


“The volume of air that blows 
through the slag hole usually is 
negligible and does not affect the 
speed of melting to any extent. To 
obtain the most satisfactory results 
in his case where the metal runs in 
a constant stream from the cupola, a 
well of metal should be held in the 
cupola, approximately 1 or 2 inches 
below the slag hole. In this manner 
the slag collects at the proper level 
and flows constantly through the 
slag hole as it accumulates. 


“Several suitable fluxes are on the 
market. He can secure the address 
of the manufacturers and other 
necessary information by consulting 
the advertising pages of THe Founpry. 

“The present coke to iron ratio 
corresponds to good melting practice. 
A 44-inch diameter cupola designed 
and operated properly should melt 
approximately 7 tons of iron per 
hour. If he does not attain this 
speed I suggested he rearrange the 
tuyeres and blowing equipment. He 
will require a blower capable of de- 
livering 3500 cubic feet of air per 
minute at from 8 to 10 ounces pres 
sure—high enough in this instance.” 











Photo Bachrach 


HEN he is not away duck 
hunting in the fall of the 
year, John Harsch, haid man 
at the plant of the John Harsch 
Bronze & Foundry Co. may be found 
any day busily engaged in conducting 
an extensive business at the same 
plant located on the right hand, or 
north side of Madison avenue a short 
distance west of where the New York 
Central railroad tracks cross that well 
known thoroughfare in the city of 
Cleveland, O 
Busily engaged in this particular 
instance means a great deal more 
than usually is implied by one of the 
most elastic statements in this or any 
other language A brave statement 
to make in view of the current de- 
pression and one thing and another, 
but John is an exceptional person, one 
of the comparatively small number 
of the Benvenuto Celleni 
foundrymen, capable of turning his 
hand to anything and everything in 
the production of a casting, from lay 


school 


ing out the design on a drawing board 
to selling the finished article-—at a 
pront 

A true 
pleasure in the production of castings 
that present difficult features either 


artist, he derives special 


in the manipulation of the mold or 
in physical properties of the metal 
Skilled men in his employ yield with 
deference to, and appreciate the 
touch of, the old master. He special- 
izes in architectural, ornamental and 
statuary castings in all the non- 
ferrous metals. Examples of his work 
are scattered all over the United 
States 

John was born in Chicago a short 
time before the famous fire from 
which all subsequent city history is 
reckoned. It is barely possible 
though scarcely probable— that a 
few people never heard of this mem- 
orable event. For their benefit, ad- 
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BLITHELY 
He Starts 
Second 
HALF CENTURY 


ditional information is presented to 
the effect that our hero was born 
shortly after the close of the Civil 
war. Horoscopers—should that be 
horoscopists”? horoscopers, astrolo- 
gers, fortune tellers (card, palm or 
tea leaves) and other grave and 
learned men and women probably can 
trace John’s duck hunting proclivities 
to an early environment of war and 
fire. 
John neve! 
has wasted any time speculating 
on the possible or probable cause 
He likes to knock ‘em over, 
mallard, teal or redhead, 
whiz up like rockets 
against the wind. He likes the smell 
of the marsh. He likes to see the 
first rays of the sun quivering among 
the reeds. He likes the tired feeling 
and that hunger that follows a day 
among the blinds. Incidentally it may 
not be out of place to remark that he 
likes a roast duck. He holds definite 
views on how these noble birds should 
be shot, and even more definite views 
if that is possible—-on how they 


Maybe so, maybe so 


pintail, 
as they 


should be cooked. 

All of which is getting away from 
the subject of the foundry and of 
John’s intimate connection with it for 
a period of 50 years. He cheerfully 
admits that the first 50 years have 
been the hardest and that the coming 
90 promise a measure of respite now 
particularly in the hunt 
from the exacting cares 
of an extensive business. For the 
past several vears two sons have lined 
up, one on either side, one in the shop 
and one in the office and have as- 
sumed a goodly share of the cares 
and responsibilities. 

The foundry tradition kind of runs 
in the family. John’s father was a 
molder and at an early stage in the 
boy’s career decided that his son 
might do worse than follow in his 
footsteps. To that end he had him 


ind again 


ing season 


apprenticed to learn the art and 
science of casting and founding in 
metals at the plant of the Reedy 
Elevator Co. 

According to modern ideas and 
standards a boy is supposed to finish 
a course in high school before he 
ventures forth to accept a position. 
If he is smart, as smartness is meas- 
ured in the schools, he may be al 
lowed to go at 16. Usually——what 
with social and athletic activities to 
interrupt his studies he is nearer 
18 than 16 when he goes forth to 
offer the priceless boon of his service 
to a waiting world. 

These conditions did not obtain 
when John was a boy. In those days 
schooling was only incidental and the 
school a place to be abandoned at the 
first inkling of a job. A grand place 
for small children and a handy place 
for larger boys to idle away time that 
could not be exchanged for coin of 
the realm. At the age of 13 John had 
his last glimpse of the inside of a 
school room, but in later years he 
found that a considerable degree of 
knowledge, various kinds of know- 
ledge, may be acquired even outside 
of school rooms, by a student dili- 
gently inclined. 
knowledge took him 
for varying periods into several found 
ries where he discovered that a differ 
ent technique is required on each 
class of casting. He made big ones 
and little ones in gray iron. He 
made stoveplate castings. He worked 
in a steel foundry, one of the first in 
the middle west. He made orna- 
mental castings and statuary in all 
the 57 varieties of nonferrous metal 
and then with this background of 
knowledge and experience he took 
charge of Winslow’s foundry in Chi- 
cago, a foundry which specialized in 
the production of castings for archi- 
tectural purposes. 

(Concluded on Page 61) 


This desire for 
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@ Seize Every Advantage 


I HESE days alert foundrymen are not over- 
looking any bets whereby expenses can be whit- 
tled down to the irreducible minimum. A small 
amount saved here and a small amount there, 
even if only in the decimal parts of a cent, means 
a worthwhile overall saving. It is not difficult 
to find places where dollars may be saved. The 
difficulty lies in accounting for the fractions of 
a cent, for like the pinhole in the tire, it first 
must be discovered before it may be repaired. 


Discovery of the places to make small sav- 
ings cannot be accomplished by hooking the 
heels on the edge of the desk and getting a far- 
away lookintheeyes. It means a careful scrut- 
inizing and analysis of every factor that enters 
into the production of castings from the raw ma- 
terial to the shipment of the finished product. 
Skimping on the quality of castings is not saving 
for its repercussion will be the loss of part or 
all of the customers. Search into every pos- 
sible nook and cranny may yield surprising re- 
sults, even to those who believe that they are 
beyond that stage. In past years many extrav- 
agances, some minor, some major, have crept 
into existence. Scrutiny will disclose them as 
the little foxes that eat the grapes of profit. 


In THE search for ways and means to cut 
down production costs, many foundrymen who 
use electric melting furnaces are taking advan- 
tage of the decreased demand rate offered by the 
utility companies for operation during certain 
periods of the night when demand for power 
ordinarily is at a low point. The concession of- 
fered undoubtedly is worthwhile because more 
and more electric steel, gray iron and nonfer- 
rous foundries are turning to night operation. 
The possibility of reducing melting costs is 
worth looking into, and may mean the differ- 
ence between profit and loss. 


Ax INDEX of all articles published in THE 
FOUNDRY during 1931, giving complete refer- 
ence and cross-references to the material which 
has appeared in each of the 24 issues, has been 
prepared for distribution. Readers who bind 
or preserve the past issues of this publication 
will find the index of value in referring to ar- 


@ Index Is Ready 
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ticles which have been published. A copy ot 
the index will be mailed free of charge to any 
reader who requests it from THE FOUNDRY, Ci! 
culation Department, Penton Building, Cleve 
land. 


W ( Babbitt Is Best 
ITH characteristic modesty and self ef- 


facement, nonferrous foundrymen, particularly 
those engaged in the production of bearings fo! 
rolling mills and other places where the service 
is unusually severe, probably will neglect to 
capitalize on the contributions to a symposium 
on mill bearings held at a recent meeting of the 
American Society of Mechanical Engineers in 
New York. Had the verdict been reversed they 
probably still would have remained silent, or at 
best would have shrugged their shoulders and 
accepted the verdict as something ordained by 
fate and therefore unescapable. This form of 
inertia is a hangover from a former day when 
foundrymen had a waiting list of customers and 
where the loss of one or two was not noticed. 





In THE symposium, one speaker said that he 
had experimented with lignum-vitae bearings in 
certain places where the load was heavy, the 
service unusally severe, and where formerly he 
always had employed babbitted bearings. After 
three months operation and the production of 
6000 tons of rolled material, he found that the 
lignum-vitae bearings were completely worn out, 
while babbitted bearings under a similar test 
still retained considerable life. Had the result 
hinged on this factor alone, he might have pur- 
sued the experiment, at least to the extent of a 
second trial, but when he found that the cost of 
the lignum-vitae bearings was ten times that of 
the babitted bearings, he decided no farther ex- 
perimenting was necessary. 


Unper present conditions and probably for 
some time in the future, rolling mill operators 
and other users of machinery will be in an ex- 
perimental mood, eager to try anything that is 
recommended to reduce the cost of operation. 
Foundrymen can do themselves and their cus- 
tomers a service by familiarizing themselves 
with the particulars of experiments that failed, 
where other materials were substituted for cast- 
ings. Facts and figures are more potent argu- 
ments than “I guess not’”’ or “I don’t think so.”’ 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 


ident, Malleable Iron Research 

institute, is vice president in 
charge of manufacture of the Chica- 
go Railway Equipment Co., which in- 
cludes manufacturing plants at Chi- 
cago, and Franklin, Pa., the Franklin 
Steel Works, Franklin, Pa., the Mar- 
ion Malleable Iron Works, Marion, 
Ind., and the Grand Rapids Malleable 
ron Works, Grand Rapids, Mich. Mr. 
Griest was born at Zanesville, O., in 
1882. He served as a machinist ap- 
prentice, Pennsylvania railroad, Co- 
ljumbus, O., from 1900-1904, and then 
entered the school of mechanical en- 
cineering, Purdue university, Lafay- 
ette, Ind. After graduating in 1907 
he became designing engineer, Cru- 
cible Steel Co., of America, Pitts- 
burgh and in October of the same 
year he was made machine shop fore- 
man, Erie railroad, Hornell, N. Y. In 
1908 he was appointed assistant gen- 
eral foreman, Pennsylvania railroad 
shops, Fort Wayne, Ind., later being 
advanced to assistant master mechan- 
ic and in 1915, master mechanic. In 
1918 he became connected with the 
Chicago Railway Equipment Co., Chi- 
cago, as assistant general superin- 
tendent and in 1919 he was promoted 
to general superintendent, serving in 
that capacity until June 15, 1931 
when he was made vice president in 
charge of manufacture. Mr. Griest is 
a member of the American Foundry- 
men’s association, American Society 
of Mechanical Engineers, American 
Society for Testing Materials, West- 
ern Society of Engineers, Western 
Railway club and the Chicago Foun- 
drymen’s club. He has contributed a 


iy E. GRIEST, recently elected pres- 


number of papers to the technical and 


business press and before various 
engineering societies. 

Everett D. Betts, formerly super- 
intendent, Ideal Furnace Co., Milan, 
Mich., has organized and heads a 
new company, the Betts & Cole 
Heater Co., Marshall, Mich. 

George Vail, vice president, Ohio 
Steel Foundry Co., Lima, O., and for 
several years in charge of the Cleve- 
land district of the company, has re- 
tired from that organization. 

Jack Asplan is superintendent of 
the Kalamazoo Stove Co., Kalama- 
zoo, Mich., during a leave of absence 
vhich has been granted Harry Wol- 
erton. H. C. Buechner is purchas- 
ng agent of the company. 

William L. Heppner, Cleveland, 
1as been named foundry supervisor 
ind sales representative, Banner 
Machine Co. plant, Columbiana, O., 
by the National Rubber Machinery 
Co., Akron, O. Mr. Heppner was 
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formerly with C. C. Kawin, Chicago, 
as foundry advisor and more recent- 
ly with the Euclid Foundry Co., 
Cleveland, as foundry superintend- 
ent and sales representative. 
Boniface A. Miller, formerly met- 
allurgist, Bartlett Hayward Co., and 
American Hammered Piston Ring 





E. E. Griest 


Co., Baltimore, has been made met- 
allurgical engineer, James J. Lacy 
Co., Baltimore. 

Charles P. Whitehead, formerly 
sales assistant to the vice president 
and general manager, Commonwealth 
division, General Steel Castings 
Corp., Philadelphia, has been ap- 
pointed manager of sales with gen- 
eral supervision of the entire sales 
organization. 

George B. Limbert now is foundry 
superintendent, Western Gas Con- 
struction Co., Ft. Wayne, Ind., a sub- 
sidiary of Bartlett & Hayward Co., 
Baltimore. The Ft. Wayne foundry 
is devoted to heavy castings, special- 
izing in equipment for the gas in- 
dustry. 

Thomas F. Maher, formerly vice 
president and sales manager, Chap- 
man Valve Mfg. Co., Indian Orchard, 
Mass., has been made president, suc- 
ceeding Adolph W. Gilbert, recently 
resigned after serving for more than 
20 years as the head of that com- 
pany. 

George B. Pickop, assistant super- 
intendent Malleable Iron Fittings 
Co., Branford, Conn., left Jan. 8, on 
a combined pleasure and business 
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trip that will extend over 3 months. 
He will remain at Daytona Beach, 
Florida, until March 1 and then 
drive through to Los Angeles. The 
return trip will be made through the 
states lying north and east of Texas. 
He expects to arrive home about 
April 1. 

Irwin E. Stephens, formerly foun- 
dry foreman, has been appointed 
foundry superintendent, Advance 
Foundry Co., Dayton, O. Mr. Steph- 
ens was born in Dayton in 1885 and 
began his career in 1901 with the 
Platt Iron Works of that city. He 
served his apprenticeship with that 
company and rose to the position of 
foundry superintendent. He re- 
mained with that company for 15 
years and then entered the employ 
of the Advance company. 


New England Founders 
Elect Officers 


Election of officers featured the an 
nual meeting of the New England 
Foundrymen’s association which was 
held at the Engineers club, Boston, on 
Jan. 13. 

New officers are as follows: LeRoy 
M. Sherwin, Brown & Sharpe Mfg. 
Co., Providence, R. I., president; AI- 
bert Sweet, Milford Iron Foundry, 
Milford, Mass., vice president; George 
H. Gibby, Gibby Foundry Co., East 
Boston, Mass., treasurer; Fred F. 
Stockwell, Barbour-Stockwell Co., 
Cambridge, Mass., secretary. The ex- 
ecutive committee is as follows: Fred 
D. Shaw, Walker-Pratt Mfg. Co., Wa- 
tertown, Mass.; Ralph R. Meigs, Gen- 
eral Electric Co., Everett, Mass.; 
George W. Thornburg, Crescent Park 
Brass Foundry, Waltham, Mass; Alex- 
ander S. Wright, Hunt-Spiller Mfg. 
Corp., Boston; and Charles A. Reed, 
Rogers, Brown-Lavino Co., Boston. 

Following the election, President 
Sherwin spoke briefly on the splendid 
attendance and the interesting topics 
which featured the meetings during 
the past year. The next meeting will 
be addressed by E. H. Ballard, presi- 
dent, American Foundrymen’s associa- 
tion, and the March meeting will be 
arranged by the brass foundry mem- 
bers of the association. In addition, 
a round table talk on an iron foundry 
subject will be included at the March 
meeting. Regular meetings are held 
the second Wednesday of the month. 

The remainder of the evening was 
devoted to a special entertainment 
provided by the committee. Approxi- 
mately 70 members were present. 
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OBITUARY 


Oliver Stubbs, past president of 
the Institute of British Foundrymen 
and formerly joint managing direc- 
tor of Joseph Stubbs, Ltd., Manches- 
ter, England, manufacturer of tex- 
tile machinery and castings, died Jan. 
4. During his term as president of 
the British foundry association, Mr. 
Stubbs, with the late Thomas J. 
Firth, Brightside Foundry & Engi- 
neering Co., Sheffield, was one of the 
pioneers in establishing the cordial re- 
lationship between British and Amer- 
ican foundry organizations when he 
made an Official visit to the United 
States in 1922. Prior to his retire- 
ment from business life in 1929 Mr. 
Stubbs was active in the National 
Ironfounders Employers’ federation 
and a member of the council of the 
British Cast Iron Research associa- 
tion. 


Alonzo Aldrich, 72, president of the 
Beloit Iron Works, Beloit, Wis., died 
at Cleveland, recently. 


William A. Young, for 20 years as 
sociated with the Harnischfeger Corp., 
Milwaukee, as chief and consulting en 
gineer, died Dec. 23 at the age of 61. 

Pomeroy, 57 vice 
president and general manager of 
Gould Pumps Ine., Seneea Falls, 
N. Y., died Jan. 6 at Seneca Falls. 


William D 


Nathan M. Carl, vice president of 
the Buckeye Brass & Mfg. Co., Cleve 
land, died at his home in that city 
Jan. 14 after a long illness. He was 
44 years old. 

George H. Thompson, 63, presi- 
dent, Columbus Malleable Iron Co., 
Columbus, O., died at his home Jan. 
11 Mr. 
with the malleable company since it 
was moved to Columbus from Hoo- 
sick Falls, N. Y., 21 years ago. 


Thompson was associated 


Fred Hoffman, 60, president, Hoff- 
man & Billings Mfg. Co., Milwaukee. 
manufacturer of plumbing fixtures, 
died Jan. 1 He was born in Milwau- 
kee and as a youth became identified 
with the company, founded by his 
father in 1857. Upon his father’s 
death in 1894 he became president 
of the company 

George S. Sinclair, pioneer foun- 
dryman in Grey and Bruce counties, 
Ontario, died at Owen Sound recent- 
He conducted the 
Sinclair Vulean Foundry at Wiarton 
Robinson & Sinelair 
Foundry at Wingham. He served 
the town of Wiarton in several civic 
capacities, and was mayor of the mu 
nicipality in 1903 and 1904. 

Harry W. Feldhaus, foundry su 
perintendent, Advance Foundry Co 
Dayton, O., died recently. He had 
been connected with the Advance 
company for 7 years. Mr. Feldhaus 
was born in Dayton on Aug. 6, 1881. 
and received his education in the 


ly, aged 84 years. 


and also the 
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public schools of that city. He be- 
yan his foundry career as an appren- 
tice with the Buckeye Iron & Brass 
Works, Dayton, when he was 15 
years old. He remained with that 
company until 1925 when he be- 
came foundry superintendent of the 
Advance company. 

Knowlton L. Ames Sr., 62, Chi- 
cago, chairman of the finance commit- 
tee of the Murray Corp. of America, 
Detroit, director of American Steel 
Foundries, and chairman of the board 
of Booth Fisheries Co., Chicago, died 
recently. Mr. Ames formerly was ac- 
tive in the development of the Griffin 
Wheel Co., Chicago, later acquired 
by American Steel Foundries. 


DeWitt F. Riess, vice president of 





Oliver Stubbs 


the Vollrath Co., Sheboygan, Wis., 
died of a heart attack in Chicago re- 
cently while attending the annual 
sales conference of the company. He 
was the son of the late John R. Riess, 
who was secretary and treasurer of 
the Vollrath pioneer 
manufacturer of enameled steel and 
cast iron wares. 

Jordon Lawrence Mott, 76, son of 
the founder of the Jordon L. Mott 
Iron Works Ince., and former presi- 
dent of the company, died Jan. 6, at 
Nelson harbor, Bahamas, B. W. I. 
After completing his education he 
entered the employ of the Mott Iron 
Works and after the death of his 
1915 served as president 


company, a 


father in 
until his retirement several years 
aZzo,. 

J. T. Moltrup, 61, president of the 
Moltrup Steel Products Co., Beaver 
Falls, Pa., died Jan. 13 at his home, 
Mr. Moltrup helped to organize the 
Standard Gage Steel Co. at Beaver 
Falls which later was merged with 
the Union Drawn Steel Co., now a 
part of the Republic Steel Corp. In 
1914 Mr. Moltrup with his brother, 





the late Stephen Moltrup, founded 
the Moltrup Steel Products Co., pro- 
ducer of cold drawn steel, shafting 
and foundry flask plates. 


Donald Fraser, director and for 
mer vice president, Chain Belt Co 
Milwaukee, died recently. Mr. Frasez 
early engaged in the pattern-making 
business in Minnapolis and Milwau- 
kee, became connected with the Chain 
Belt Co., in 1895. Subsequently he 
became vice president and worl 
manager, and retired in 1917 to be 
come a director of the company. H« 
also was a director of the Sivyer Ste« 
Casting Co., and the Federal Ma! 
leable Co., both of Milwaukee. 


Salvage Scrap Meta! 
from Ashes 


Savings of approximately $16,00 
a year are realized from salvaging 
metals from ashes produced in th 
scrap incinerator at the Schenes 
tady plant of the General Electri: 
Co. The ashes, instead of bein; 
loaded into a dump car and deliv 
ered to the dump, first are ru: 
through a ball mill, where they ar: 
pulverized. The larger pieces o 
metal pass out of the mill and ove: 
a magnetic which se} 
arates the magnetic scrap from th: 
nonmagnetic material. 

The finer material 
from the ball mill passes over a 
inclined, longitudinally grooved co: 
centrating table, which has a strean 
of water flowing crosswise of the 
material. The metal being heavie 
than the ash, slides down the bot 
toms of the grooves and falls off th: 
lower end of the table, while the 
ash is washed off the side of th: 
table and then is pumped through 
dewatering which discharge 
the dewatered ash in a dump ¢a! 
The ash is used for filling in lov 
ground and the metals and conce! 
trates are sent to the smelter o 


separator, 


discharge 


cone 


sold as scrap. 

By this method approximate! 
100,000 pounds of ashes are ground 
and washed and from 20,000 to 
metals and hig! 


oF 
000 pounds of 
grade smelting material are reco, 
ered each month 


Opens American Office 


R. Fuess, serlin-Steglitz, Gel 
many, manufacturer of instruments 
for scientific, research, and indus 
trial control has’ established a1 
American office as R. Fuess Ine 
245 West 55 th street, New York, i! 
charge of Lewis Muscat. The firn 
manufactures apparatus for crystal 
lography, 
sis, measurement of the flow and 
pressure of gases, fluids and liquids 
temperature indicating and record 
ing, ete 


microscopy, spectroanaly 
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iugene Smith Is Dead 
Eugene W. Smith, age 73, veter- 
Chicago foundryman and general 
perintendent of iron and _= steel 
indries of the Crane Co., Chicago, 
o with jurisdiction over the com- 
iy's foundries at Bridgeport, 
nn., Birmingham, Ala., Montreal, 
nada, and Chattanooga, Tenn., 
ed Jan. 19 at his home in Oak 
rk, Ill., after a short illness. He 
is the second oldest living employe 
that company, having been iden- 
ed with the Crane company found- 
nearly 60 years, for many 
foreman of the company’s 
foundries. He entered the 
company as an ap- 


es for 
ars as 
icago 
ploy of the 





Eugene W. Smith 


tice in the malleable foundry at 
had specialized in sev 
branches of the foundry indus- 
particularly in molding sands, 
which he wrote a number of tech- 


ir. Smith 


il articles and pamphlets. He was 
author of a book, “Foundry 
d, Its Uses and Abus@s,”’ pub- 
ed in 1926 At a laboratory in 


home, he had collected samples 
known molding sands through- 
had an interest- 


varieties at the 


the world, and 
display of many 


Fy. A. convention in Chicago last 
ul Mr. Smith also had invented 
brating system for testing sand 
separation of the clay and sii 
contents He had made arrange- 


ts for the eventual custody of his 


d collection by the Rosenwald 


seum of science and industry at 
Caro 
ir. Smith had been president of 


Crane Veterans’ league for many 


irs and president at one time of 
Western Foundrymen’s associa- 
" He was a member of the 


ierican Foundrymen’'s association, 
icago Foundrymen’'s club, and sev- 
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eral other organizations. His son, 
Eugene W. Smith Jr., is the head of 
a molding sand company with head- 
quarters at Evansville, Ind. 


Plan Heating Conference 


Tentative arrangements have been 
made for the Process Heating con- 
ference in Cleveland on Feb. 10, 11 
and 12, the-.second of a series of 
three planned by Case School of Ap- 
plied Science in conjunction with the 
Cleveland Engineering society. Dr 
W. R. Veazey, head of the chem 
ical engineering department at Case 
is general chairman of the confer 
ence. 

All of the will be held 
in the Electrical building on the Case 
campus. The real purpose of the in 
dustrial conferences is to aid the 
graduate engineer in ‘“‘brushing up, 
so to speak, on the changes which 
are recurrent in his particular field 


sessions 


Among the dicussions of interest 
to the foundry field are the follow 


ing: ‘“‘Refractories: Present Types, 
Uses and Unit Costs,”’ by O. L. Day, 
Harbison-Walker Refractories Co., 


Pittsburgh; ‘‘Refractories: Research 
Problems and Future Needs;"’ ‘‘Heat 
Materials for Industrial 
by J. W. Blemker, Johns 
Cleveland; ‘‘Most Re- 
Industrial Oil-Fired 
Possibilities of 


Insulation 
Furnaces, 
Manville Co., 
Trends in 
‘*Future 


cent 
Furnaces;”’ 


Gas Utilization in Industrial Proc 
esses.’ 

“The Application of Small Elec 
trical Heating Units;” ‘Induction 


Furnace” by Frank T. Chestnut, Ajax 
Electrothermic Corp., Trenton, N. J 

‘Electric Are Furnaces” by Samuel 
Arnold 3rd, American Bridge Co., 
Ambridge, Pa.; “‘Control of Atmos 
phere in Electric Furnaces,’ by H. J 
Babcock, General Electric Co., Sche 
nectady, N. Y.; ‘‘The 
Electric Furnace vs. Fuel Furnaces, 

by Wirt S. Scott, Westinghouse Elec 
tric & Mfg. Co., East Pittsburgh, Pa 

“Problems Involved in the Use and 
Production of Powdered Coal for 
Process Heating,” by C. R. McClure, 
Babcock & Wilcox Co 


Economics of 


Publishes Abstracts 


The engineering experiment sta 
tion, Ohio State university, Columbus, 
O., has published a booklet entitled “A 
Resume of Published Data oa Steel 
Foundry Practice,” by A. H. Dierker 
und H. B. Kinnear. The booklet con- 
tains 56 pages devoted to short ab 
stracts of steel foundry literature ap 
pearing in various journals dealing 
with the field. 

The abstracts were prepared in co 
operation with the American Found- 
rymen’s association. Copies of the 
booklet may be obtained from the ex- 
periment station for $1 each. 


E. A. Custer Jr. Is Dead 


Edgard A. Custer Jr., 45, widely 
known as a consulting foundry engi 
neer, died at his home in Philadel- 
phia Jan. 2. Mr. Custer graduated 
with the 1908 
mechanical en- 
gineering class 
of the Univer- 
sity of Penn; 
Dur- 
ing his vaca- 
tions he worked 
with his father 
at the Tacony 
Iron Works, at 
the period when 
Mr. Custer Sr 
was carrying on 


sylvania. 





his famous ex- 
with 
him is given 


FE. A. Custer Jr. 


periments 
permanent molds To 
the credit for much of the technical 
research inevitable in any pioneering 
field. After graduation he 
pointed superintendent of the foundry 
and later made superintendent of the 
plant. In 1913 he became foundry su- 
perintendent of the Mfg 
Co., and left there to become superin 
tendent of machining at the Frank 
ford Arsenal. At the close of the war 
he went to civilian 
superintendent to the commanding of 
ficer of the arsenal there. In 1920 he 
take up consulting work 


was ap- 


Enterprise 


Augusta, Ga., as 


resigned to 
exclusively, particularly in the found 
ry field. \ 
per, “An Enginee; 
ries of the Future,” 
Mr. Custer through the columns of 
THe Founpry in the Oct. 15 and Nov 
i, 3087, 


remarkably original pa 
Found 


was presented by 


Visualizes 


issues 


To Sell Recorders 


Harry W. Dietert Co., 676 W 
Grand boulevard, Detroit, has se 
cured the rights from the United 
States Radiator Corp., Detroit, to 


manufacture and _ sell the 
cupola iron 


which now is in use in all of the 


special 


temperature recorder 


foundries of that corporation. It is 
claimed that the molten iron tem- 
perature may be controlled readily 
with the aid of this recorder since 


each of the 
cupola operations is 
rise or dip in the temperature curvs 
This makes it 
the particular 


many possible improper 
recorded by a 


possible to determing 
faulty operation 


Discusses Conveyors 


_.: Be engineer, Link- 
Belt Co., sed the reg- 
ular monthly meeting of the Detroit 
Froundrymen's 


Hoefman, 
Chicago, addres 


association hel 4 
Thursday, Jan. 21, at the Fort Shelby 
hotel, on the subject ‘“‘Modern Han- 
dling Methods in the Foundry.” Mr. 
Hoefman presented data 
on the economical use of sand han- 


interesting 


dling equipment and mold conveyors. 
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Talks on Ingot Metals 
at Pittsburgh 


Advantages of use of ingot metal 
in contrast to virgin metal in found- 
ry practice were discussed by Wil- 
liam Romanoff, technical superin- 
tendent, H. Kramer Co., Chicago, at 
the regular monthly meeting of the 
Pittsburgh Foundrymen's  associa- 
tion, held Jan. 18 at the Ft. Pitt ho- 
tel. About 45 attended the meet- 
ing. 

The speaker described the growth 
of the secondary smelting industry 
to a peak production in 1929 of 
350,000,000 pounds, as well as steps 
taken a short time ago to provide a 
more rigid adherence to _ specifica- 
tions for various grades of brass in- 
gots. Advantages of cost saving and 
at the same time comparable tensile 
strength with that of virgin metal; 
assurance of accuracy of chemical 
composition; and rapidity of melting 
were attributed to ingot metal. Ef- 
fects of inclusions of iron, aluminum, 
antimony and other impurities in 
casting metal also were discussed. 

A. M. Ondreyco, foundry metal- 
lurgist, Westinghouse Air Brake Co., 
Wilmerding, Pa., led in the general 
discussion on the subject following 
the talk. 


Temperature and Iron 
Affect Bronzes 


While bronze, strictly speaking, is 
a copper-tin alloy, the term now cov- 
ers a multitude of copper-tin com- 
positions containing a third or even 
a fourth element. Among the ele- 
ments that are added, zinc and lead 
are perhaps the most widely used in 
bearing bronzes. 

A bronze bearing material that 
has become popular and which has 
proved its usefulness in service, is 
the copper-tin-lead alloy. This al- 
loy known as leaded bronze contains 
a hard copper-tin matrix which sur- 
rounds particles of uncombined lead. 
Many successful bearing materials 
have a structure consisting of hard 
particles, embedded in a softer ma- 
trix. The softer matrix lends plas- 
ticity to permit conforming to small 
misalignments of the bearing or of 
the shaft. The presence of lead, 
which does not alloy with the cop- 
per-tin matrix to any appreciable ex- 
tent, assists materially in reducing 
the friction, renders the bronze more 
plastic, and aids in the manufactur- 
ing and machining of the alloy. 

A study has recently been made 
at the bureau of standards of the ef- 
fect of casting temperatures and of 
additions of iron on the properties 
of bearing bronze material consist- 
ing of 80 per cent copper, 10 per 
cent tin, and 10 per cent lead. In 
addition to determinations of hard- 
ness and micro-structure of this 
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leaded bronze several methods of 
tests were employed which simu- 
lated certain phases of actual service 
conditions. These tests included de- 
formation under pounding, resist- 
ance to impact or notch toughness, 
and resistance to wear both dry and 
in the presence of a coolant. As 
bearings are usually above room 
temperature while in operation, a 
considerable number of the above 











Will Unveil the Secret 


EGINNING March 1, 1932, 

THE FOUNDRY will present 
two articles on the origin, his- 
tory and manufacture of titanium 
aluminum bronze; relating the 
trials leading to the development 
of that alloy, and including data 
on the composition of degasify- 
ing alloy, method of manufacture, 
and other interesting information. 


In the early days of aluminum 
bronze considerable trouble was 
encountered from worm holes. 
Many experiments were carried 
on to obtain a degasifier that 
would operate as successfully as 
phosphorus in bronze and brass. 
Long investigation led to the de- 
velopment of a suitable degasi- 
fier for the final metal, which was 
sold under the name of titanium 
aluminum bronze. While the de- 
gasifying alloy has been available 
for many years, its composition 
until now, mainly has been a 
matter of conjecture. 


Charles Vickers, the author of 
these articles, is well known to 
readers of THE FOUNDRY as its 
nonferrous editor, and contribu- 
tor of numerous articles on non- 
ferrous practice. Mr. Vickers has 
had 40 years experience as prac- 
tical molder, foreman, and foun- 
dry superintendent, and for a 
number of years has been a con- 
sulting brass foundry expert. 


Watch for these articles start- 
ing March 1. 











tests were conducted at elevat 
temperatures. 


In the founding of bronzes it 
seldom possible to pour all castin<s 
at the same temperature because t):e 
metal is drawn from the furnace at 
various temperatures and cools in 
the ladle during pouring operations 
In the study of 80-10-10 bronze 
cast at temperatures varying from 
1850 to 2120 degrees Fahr., it was 
found that as the casting tempera- 
ture, the grain size, and the resist- 
ance to wear were increased, the 
hardness decreased slightly, and a 
slight tendency was noted for more 
even lead distribution. Casting the 
bronze at about 2000 degrees Fal. 
caused a decrease in the resistance 
to impact or lowered the toughness 
as shown by the notch test. The de- 
formation under pounding was a 
minimum in specimens cast between 
1900 and 2000 degrees Fahr. 

Although iron is not usually added 
intentionally to leaded _ bronzes, 
small amounts often accumulate 
during the process of manufacture 
through the use of scrapped bear- 
ings, iron stirring rods, and so forth. 
While the iron content is quite small 
in most cases, the effect of this ele- 
ment generally is considered harm- 
ful and in the reported investigation 
the iron content which varied from 
0 to 1.0 per cent was studied to de- 
termine its effect upon _ bearing 
bronzes. In general, it was found 
that iron additions over 0.3 per cent 
were detrimental to the bronze in- 
vestigated. i 
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Small additions of iron 
(up to 0.5 per cent) decreased th: 
resistance to wear and increased the 
hardness. When the iron content 
exceeded 0.3 per cent, segregation of 
the lead particles occurred, the grain 
size was reduced, and a decrease was 
noted in the notch toughness. Ad- 
ditions of iron up to 1.0 per cent in- 
creased the resistance to pounding 


Glass Wool Filters Air 


The Owens-Illinois Glass Co., 
Toledo, O., recently has developed a 
new, self-contained air filter unit in 
which scientifically treated glass wool 
serves as the filtering medium. The 
unit is of simple design and is said 
to be so low in price as to make 
feasible the replacement of a com- 
plete unit when dirty. The contain- 
er is of paper, which adds to light- 
ness of the unit. Although the 
weight of the filter is only 2 pounds, 
it is designed to absorb dust in ex- 
cess of its own weight. The paper 
container provides a tight seal be- 
tween the filter and the metal frame 
into which it fits, to prevent the pas- 
sage of any unfiltered air around 
the unit. 

The filter unit is designed with a 
2-inch thickness so that a standard 
4-inch pack is provided by using two 
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units in tandem, or two units placed 
face to face. Therefore it is neces- 
sary to change only one-half the 
thickness of the total pack at one 


e. 


Develops Lubricated 
Rotor Valve 


The Lunkenheimer Co., Cincin- 
nati, has developed a lubricated rotor 
valve which consists essentially of a 
straight-bored body and cylindrical 
rotor. The valve is a single-acting 
or one-way valve made with screw 
ends for 150-pound flange ends for 
125-pound gas or liquid pressure at 
1 degrees Fahr. 

Lubricant is forced into the reser- 
voir above the closed top of the 

or, the pressure forcing the rotor 

wn as the reservoir fills. The pipe 
line pressure aided by an external 
spring, causes the rotor to act as a 
booster plunger, which forces the 
lubricant into pockets in the body 
nd grooves in the rotor. From there 
it is distributed to form a protecting 
lubricant film for the bearing sur- 
faces, as well as a complete seal when 
the valve is closed. 

When the valve is operated the 





i ae 














The Unit Has a Straight Bored Body 
and Cylindrical Rotor 


sealing groove which passes the port 
does not contact the lubricant reser- 
voir, and there is no material loss of 
lubricant. The lubricant is con- 


sumed only during opening and 
closing of the valve, to replenish the 
sealing film on the bearing surfaces. 
An indicator attached to the stem 
serves a three-fold purpose. It acts 
as a positive open and closed stop, 
shows whether the valve is open or 
closed, and indicates the relative 
amount of lubricant in the reservoir. 


Blithely He Starts 


(Concluded from Page 54) 


After 9 years in this position he 
accepted a similar position with the 
W. S. Tyler Co., Cleveland and re- 
mained there for 12 years, or until 
he started in business for himself 
in a modest establishment on the East 
side. His business expanded rapidlv and 
with the entrance of the United States 
into the world war, as a manufactur- 
er, reached such proportions that he 
was induced to build the present ex- 
tensive plant on the west side of the 
city. 

Why did he change from the east 
to the west side? Ah, well, who 
knows? Why does a duck always 
rise against the wind? Also, why do 
these birds favor the marshes around 
Sandusky bay, almost in a bee line— 
on a good road west of Cleveland? 


What the Foundries Are Doing 


Reflecting the Activities of Gray Iron, Malleable, Steel and Brass Shops 


Erb-Joyce Foundry Co., Detroit, has 
ved its Detroit office to 9771 
‘rench road. 


Reloit Iron Works, Beloit, will build 
1 2-story addition to its pattern shop 
ta cost of $40,000. 
MeConway & Torley Co., Arsenal 
ition, Pittsburgh, has changed its 
name to McConway & Torley Corp. 
Detroit Brass & Malleable Works, 
etroit, recently made some improve- 
ents in its foundry. 
Pratt & Letchworth Co., 189 Tona- 
nda, Buffalo, N. Y., recently was 
orporated with a capital of $3,000,- 


, 


Perseverance Iron Foundry, Latona 
eet and Bassyunk avenue, Philadel- 
ia, will rebuild part of its plant re- 
ntly damaged by fire. 
franklin Die Casting Corp., sub- 
liary of the H. H. Franklin Mfg. 
Syracuse, N. Y., has been sold to 
Precision Casting Corp., Fayette- 
lle. N. ¥. Purchase price has not 
en made public. 
Metropolitan Square Corp., New 
York has awarded contracts for ver- 
al aluminum panels for the ten 
lildings in its development to the 
luminum Co. of America. The build- 
£s will require 22,000 spandrels re- 
liring 3,000,000 pounds of aluminum. 
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RAW MATERIAL PRICES 


Jan. 20, 1932 


Iron 
No. 2, foundry, Valley ......... $15.50 to 16.00 
No. 2 Southern, Birmingham 12.00 
No. 2 foundry, Chicago ....... 16.50 
No. 2 foundry, Buffalo .......... 16.00 


15.00 
. 15.50 to 16.00 


Basic, Valley .... 
Basic, Buffalo .... 






Malleable, Chicago ......... niesanaes 16.50 
Malleable, Buffalo .................... 16.50 
Coke 
Connellsville Beehive coke...... $3.25 to 4.50 
Wise county beehive coke...... 4.25 to 5.00 
Detroit by-product coke ......... 8.00 
Scrap 


Heavy melting steel, Valley.. $9.50 to 10.00 
Heavy melting steel, Pitts... 10.00 to 10.50 
Heavy melting steel, Chicago 7.00to 7.50 
Stove plate, Buffalo ........ . 8.50to 8.75 
Stove plate, Chicago ................ 6.25 to 6.75 


No. 1 cast, New York ............. 6.50 to 7.00 
No. 1 cast, Chicago ................... 8.00 to 8.50 
No. 1 cast, Philadelphia ........ 10.50 to 11.50 
No. 1 cast, Pittsburgh . 10.00 to 10.50 
No. 1 cast, Birmingham ......... 9.00 to 10.00 
Car wheels, iron, Pittsburgh 10.00 to 10.50 
Car wheels, iron, Chicago ... 8.50to 9.00 
Railroad malleable, Chicago... 7.00to 7.50 
Agricultural mal., Chicago.... 7.00 to 7.50 
Malleable, Buffalo ..................... 9.50 to 10.00 


Nonferrous Metals 
Cents per pound 
7.25 





Casting copper, refinery ........ 7. 

GRUIIIIIY HEIN, cceissasesnehichtenbestiotsegsisnainients 22.30 
Aluminum, No. 12, producers 22.00 
Aluminum, No. 12 remelt...... 8.50to 9.50 
Lead, New York. ................ sabi 3.75 
Antimony, New York ............ : 6.00 
( OAA“ rR ee 35.00 
Zine, East St. Louis, Ill. ........ 3.00 








This is the largest architectural alu- 
minum order ever placed. 


The West Point Iron Works, West 
Point, Ga., has changed its name to 
The West Point Foundry & Machine 
Co., and will continue operation under 
the same management. The shop re- 
cently reopened after being idle for 
several months. 

Tulsa Stove & Foundry Co., Tulsa, 
Okla., whose properties have been 
sold at bankrupt sale, had been pro- 
ducing oil and gas pipeline equipment. 
The property has been taken over by 
interests at Sand Springs, Okla., and 
no plans have been made for oper- 
ating the plant. 

Army engineer corps has awarded a 
contract to the Dutton Foundry & Ma- 
chine Works, Vicksburg, Miss., for 
5000 pounds of gray iron castings and 
1500 bronze castings. Union Steel 
Castings Co., Pittsburgh, has received 
an order for suction pipe castings 
from the same source. 

Crooke, Burnett & Co., York, Pa., 
comprising a foundry and pattern, 
machine, plate, structural and weld- 
ing shops, offering a service for the 
design and manufacture of special 
machinery, foundry products, ma- 
chined parts and the fabrication of 
plate and structural steel, has been 
opened by Leonard Crooke and W. J. 
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Burnett. Paul G. Koch, 50 Church 
street, New York, will represent the 
company in the New York district, 
and the McGann Mfg. Co., 332 South 
Michigan avenue, Chicago, will be 
representative in the Chicago district. 

Fairmont Foundry & Mfg. Co., Fair- 
mont, W. Va., has been incorporated by 
Lewis J. Carskaden, Watson building. 

Equipment and patterns of the Three 
Rivers, Mich., foundry of the Fairbanks- 
Morse Co. have been moved to the main 
plant at Beloit, Wis. 

Waterloo Foundry Co., Waterloo, 
Iowa, recently moved into a new plant 
at 1049 Sheffield avenue. A. J. Fischels 
is owner of the foundry. 

Loss estimated at $7250 resulted from 
a fire in the pattern shop of the Nord- 
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bere Mfc. Co 8073 South Chase street, 
Milwaukee on Dec 30 


Standard Foundry Co., Racine, Wis 
makers of gas engine cylinder castings 
from electric furnace iron, completed a 
busy and profitable vear in 1931. Arthu 


Juanes is president of the Company, 


Rufus Lowrance, 1125 West 11th 
street, Pueblo, Colo., is reported plan 
ning a foundry at a west Fourth street 
location. The city zoning board recent 


ly approved the location. 

Vernon Pattern Works Ine., Hunting 
ton Park, Calif... recently was organized 
to acquire a company under the same 
name at 2020 Laura street Kdward 
kesserschmidt and A. J. are in charge 
of the new company 
Monroe, 
Mich., is reported to have enjoyed a 
steady and healthy demand for their 
product during 1931 Carl F. Clarke is 
president, Paul Geigenmueller treasure! 


Monroe Steel Castings C'o., 


and Louis Bassini superintendent, 
Officers of the Waterbury Foundry 
(‘o., Waterbury, Conn., manufacturer of 
sash weights and gray iron castings, are 
as follows A. A. Tanner, president 
J. S. Neagle, vice president; J. L. Kipp, 
treasurer; A. Ek. B. Tanner, secretary. 
Foundry schedules in the Chicago dis 
trict at 
improvement over the early part of the 
month, operations being about 18 to 20 
per cent. Automotive foundries in 
western Michigan were the only ones to 


mid-January had made littl 


maintain earlier gains. 

Studebaker Corp., South Bend., Ind., 
recently installed a complete new mold 
ing unit, consisting of molding ma 
chines, sand handling system, etc., fol 
the manufacture of 500 Rockne cylin 
ders a day An interesting gas fired 
forced draft mold dryer is incorporat- 


ed R. J. MeSherry is foundry man- 


Headford Brothers & Hitchens Foundry 
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Co., Waterloo, Iowa, recently closed its 
forty-first year of successful operation. 
The plant was established in 1890 at 
Dubuque by E. H. Headford and W. T. 
Headford and two years later F. O. 
Hitchins joined the organization. Twen- 
ty-eight years ago the company moved 
to Waterloo, where it specializes in 
gray iron castings. During the past 
year, Owen S. Hitchins succeeded his 
father, the late Frank O. Hitchins, as 
vice president of the company. 

Foundry operations in the Pittsburgh 
district recovered slightly in January 
from the low level established during the 
holiday period when most plants were 
closed. Average schedules remain below 
20 per cent, however, with seasonal 
stimulus to operations still awaited. Pro- 
duction by heavy machinery builders is 
lighter following relatively good activity 
during 1931, while output of mill rolls 
and ingot molds is quiet and little 
changed. Schedules of radiator and 
sanitary ware producers lack improve- 
ment. 

The new gray iron fittings foundry 
of the Detroit Brass & Malleable Works, 
Wyandotte, Mich., recently has been 
put into full time operation. Machin- 
ery of modern design has been used 
throughout, from the initial handling 
of raw materials by a charging ma- 
chine to continuous tumbling and clean- 
ing mills. Investment in the plant and 
equipment is reported to approximate 
$250,000. F. L. Uhl is president of the 
company. Leonard E. Hurst, formerly 
of Miller-Hurst and for many years 
with the Ford Motor Co., is credited 
with design and erection supervision. 

Doehler Die Casting Co., New York, 
has purchased from the National Lead 
. equipment, inventories and 
goodwill of the Newton Die Casting 
Corp.. New Haven, Conn As a result 
of the transaction, the National Lead 
(Co. becomes a substantial stockholder 
in the Doehler company. National 
Lead will be represented on the Doeh- 
le board of directors. Most of the 
equipment of the Newton company 
will be moved to Doehler’s plant at 
Pottstown Pa A short time ago, 
acquired the die casting divi- 
Aluminum & Brass 


‘'o all 


Doehler 
sion of the Bohn 


Corp. 
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Pumps American Manganese Steel 
(‘o., Chicago Heights, HL, has issued a 
four-page section for its catalog on its 
materials handling pumps. The 
publication is illustrated and contains 
data sheets for direct-connected and 
belt-driven pumps. 

X-RAY TESTING 


Corp., 200 


tvpe C 


Combustion En- 
rineering Madison avenue 
New York, has issued a pamphlet on 
the X-ray method of testing, as pre- 
scribed in the A. S. M. E. code. An 
installation of X-ray equipment repre- 
senting the latest development is de- 
S¢ ribed 

ELECTRICAL EQUt?MENT—West- 
inghouse Electric & Mfe. Co., East Pitts 
burgh, Pa., in a leaflet describes its sin 
vle-phase motors, showing applications 
on pumps, Compressors, ventilating fans, 
farm machinery and 
uses where high starting and high ac- 


blowers, other 


celerating torques are necessary. A) 
other leaflet describes group-type ca 
pacitators for power factor correction 
on 60-cycle circuits. 

TRAMRAIL—Cleveland Elect: 
Tramrail division of the Cleveland Cra: 
& Engineering Co., Wickliffe, O., ha 
issued a bulletin calling attention to po: 
sibilities of adapting its equipment t 
the careful moving of unwieldy and ur 
usual loads in various branches of i) 
dustry. 

MULTI-SPEED DRIVE—A rece: 
bulletin by the Westinghouse Blect: 
& Mfg. Co., East Pittsburgh, Pa., 
scribes an adjustable reduce 
built into a standard induction moto 
in standard sizes from % to 15 hors: 
Change of speed is made wit 


speed 


power. 
the motor running under load. Info 
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mation is given on application, op« 
tion and construction of this drive, w 
table of output speeds and prin 
dimensions. 

WELDING AND CUTTING EQUI! 
MENT 
Ontario street, Chicago, has publish: 
a new catalog No. 57 which lists spe« 
fications of all types of welding and « 


Bastian-Blessing Co., 240 Ea 


ting torches, regulators, gas eco! 
mizers, acetylene generators and oth: 
accessories made by the company. Fa 
piece of equipment is described in d 
and the various uses are listed 
ELECTRIC FURNACES—Ajax Ek 
trothermic Corp., division of the Aj: 
Metal Co., Ajax Park, Trenton, N 


has issued its technical bulletin No 


et 


on oscillator or spark-gap type conver 
ters and furnaces. The text includ 
general information on the princip 
employed in the construction of th: 
furnaces, the advantages claimed a: 
the field of use. Detailed technical in 
formation on each type of furnace 
presented in text, illustration and draw 
ings and a discussion of refractories a} 
methods of lining also is presented. T! 
bulletin is well illustrated 
PUMPS—Worthineton Pump & M 
chinery Corp., Harrison, N. J., has re 
leased a number of bulletins and cata 
logs devoted to its products, as follows 
L.-621-B3, air compressors, vertical ar 
horizontal; W-312-S2A, centrifus 
pumps, single-stage volute; W-312-S3A 


centrifugal pumps, single-stage, volute 
W-312-S9, centrifugal pumps, singel 
stage, volute; W-218-S3A, centrifuga 
pumps, two-stage, volute: D-112-B: 


horizontal steam pumps for oil process 
1)-412-S5, power pumps, horizontal du 
plex; D-423-E10, power pumps, ver 
tical triplex, single-acting; L-400-B1A 
Multi-\V-drive; D-450-B4, deep wel 
pumps; WD-310-B3, centrifugal pumps 
groups; DW-110-B1, steam pumps, self 
acting, simplex and duplex; D-412-B! 
power pumps, horizontal and vertical. 


Tur Founpry February 1, 1932 





